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HEAO-A LAUNCH NOW SET FOR J U N E  30 

Fc rr Release 

IMMEDIATE 

lle, Ala. 

NASA's first High Energy Astronomy Observatory, HEAO-A, 

is scheduled to be launched about June 30 from the Kennedy 

Space Center, Fla., aboard an Atlas Centaur rocket. 

The launch had been postponed from an earlier scheduled 

date, April 15, due to problems with the observatory's gyro- 

scope package. The malfunctioning rate gyros were removed 

from the spacecraft at the launch site and returned to the 

supplier for failure analysis, corrective action and re-test. 

The function of the four gyros is to provide attitude control 

for the observatory. 

-more- 
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HEAO-A will inaugurate a three-mission program to 

study some of the most intriquing mysteries of the universe 

-- pulsars, quasars, exploding galaxies and black holes in 
space. HEAO-B and HEAO-C will be launched in 1978 and 1979. 

The observatories -- the heaviest unmanned Earth- 
orbiting satellites ever launched by the United States -- 
will carry scientific instruments capable of detecting, 

with high sensitivity and resolution, X-rays emitted by 

stellar sources throughout the universe. Celestial gamma 

ray and cosmic ray data also will be collected. 

The program is managed for NASA's Office of Space 

Science by the Marshall Space Flight Center, Huntsville, 

Ala. 

-end- 
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A new environmental monitoring satellite, to be 

positioned to keep watch over the eastern half of the 

United States and the Atlantic Ocean, is scheduled to be 

launched about May 28, just in time for this year's 

hurricane season. 

The satellite, Go~S-B,will be the latest in a series 

of Geostationary Operational Environmental Satellites to 

be operated by the National Oceanic and Atmospheric 

Administration (Nom). 

-more- 
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The s p a c e c r a f t  i s  set for  launch about  6 t 1 5  a . m .  EDT 

by NASA f r o m  Kennedy Space Center  i n  Flor ida.  I t  w i l l  be 

p laced  i n t o  an E a r t h  synchronous o r b i t  a t  an a l t i t u d e  of 

about  35,800 k i lome te r s  ( 2 2 , 3 0 0  m i l e s )  wi th  a v e l o c i t y  

which w i l l  keep it i n  p o s i t i o n  over t h e  equa to r  above 

South America. Once i n  o r b i t ,  t h e  s a t e l l i t e  w i l l  be 

known as GOES-2. 

From t h a t  p o s i t i o n ,  ins t ruments  aboard t h e  s a t e l l i t e  

w i l l  l e t  it "see" t h e  development o f  h u r r i c a n e s  i n  t h e  

t r o p i c a l  A t l a n t i c  o r  Caribbean and follow any storm's 

movement. The s a t e l l i t e  r o u t i n e l y  t r a n s m i t s  imagery back 

t o  E a r t h e v e r y  h a l f  hour,  day and n i g h t ;  more f r e q u e n t l y  

when necessary .  

GOES-B t e n t a t i v e l y  i s  expected t o  r e p l a c e  an earlier 

s p a c e c r a f t  of t h e  same series i n  main ta in ing  t h e  E a s t  

Coast watch. Another s a t e l l i t e  o f  t h e  series i s  p o s i t i o n e d  

above t h e  equa to r  over t h e  P a c i f i c  Ocean, watching t h e  

wes tern  h a l f  of t h e  United States and t h e  Pacif ic  a s  f a r  

w e s t  a s  H a w a i i .  

While hu r r i cane  watch i s  an impor tan t  mission of t h e  

s a t e l l i t e ,  it i s  f a r  from t h e  on ly  r e s p o n s i b i l i t y ,  accord ing  

t o  David S. Johnson, Director of NOAA's  National Environmental 

S a t e l l i t e  Se rv ice .  

- more - 
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O r i g i n a l l y  conceived as  weather sa te l l i t es ,  t h e  

g e o s t a t i o n a r y  s p a c e c r a f t  do provide a h o s t  of data  of 

importance t o  weather forecasters. They use both  v i s u a l  

and i n f r a r e d  imagery f o r  s eve re  s torm e v a l u a t i o n  and t o  

ana lyze  c loud  cover ,  winds, ocean c u r r e n t s ,  fog d i s t r i b u t i o n ,  

storm c i r c u l a t i o n ,  snow melt and o t h e r  environmental  

phenomena. 

But o t h e r  ins t ruments  on board enable  t h e  s a t e l l i t e  

t o  r e c e i v e  and t r a n s m i t  t o  e a r t h  informat ion  from data 

c o l l e c t i o n  p l a t fo rms  on l and  and i n  t h e  oceans;  s u c h  

informat ion  a s  water l e v e l s  i n  r i v e r s  and r e s e r v o i r s ,  

ocean wave h e i g h t s ,  r a i n  and snowfa l l  measurements and 

t h e  l i k e .  Add i t iona l ly ,  from d i g i t a l  d a t a  provided by t h e  

s a t e l l i t e ,  s c i e n t i s t s  are a b l e  t o  determine wind speeds 

and d i r e c t i o n s  and c loud  h e i g h t s .  Ins t ruments  a l so  monitor 

so la r  "storms" by measuring X-rays and h igh  energy p a r t i c l e s  

emi t t ed  by t h e  sun.  

S ince  May 1 9 7 4 ,  when t h e  f i r s t  s p a c e c r a f t  o f  t h e  

series w a s  launched, t h e  use  of d a t a  has  r a p i d l y  expanded 

u n t i l  today t h e  informat ion  i s  used by such d i v e r g e n t  

interests as marine shipping companies, f o r e s t r y  o f f i c i a l s  

and commercial fishermen. 

- more - 
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I n f r a r e d  rad iometers  provide  A t l a n t i c  C o a s t  and 

Gulf of Mexico sh ipp ing  w i t h  p r e c i s e  informat ion  on t h e  

l o c a t i o n s  of t h e  Gulf Stream and t h e  Gulf Loop Cur ren t ,  

enab l ing  s h i p s  t o  u t i l i z e  o r  avoid  t h e  c u r r e n t s  i n  those  

w a t e r s .  Gulf f ishermen also use t h e  informat ion  t o  f i n d  

p roduc t ive  f i s h i n g  grounds. 

Both t h e  Coast Guard and C i v i l  A i r  Pa t ro l  use geo- 

s t a t i o n a r y  s a t e l l i t e  d a t a  i n  t h e i r  s e a r c h  and rescue 

e f for t s  and c u r r e n t  r e s e a r c h  p r o j e c t s  i n d i c a t e  imagery 

and d i g i t a l  d a t a  provided by t h e  s p a c e c r a f t  may be o f  use  

t o  a g r i c u l t u r a l  i n t e r e s t s  by showing f r e e z e  l i n e s ,  s o i l  

mois ture  c o n t e n t  and t h e  l i k e .  

Manufactured by Ford Aerospace and Communications 

Corp., as w e r e  t h e  f i rs t  t h r e e  s p a c e c r a f t  i n  t h e  series, 

GOES-B i s  expec ted  t o  replace GOES-1 as the e a s t e r n  

s a t e l l i t e  f o r  NOAA a t  abou t  75 degrees  w e s t  l o n g i t u d e .  

The ear l ie r  s p a c e c r a f t  w i l l  be moved t o  about  1 0 5  deg rees  

w e s t  on stand-by bas i s ,  accord ing  t o  p r e s e n t  p l a n s .  

Goddard S p a c e f l i g h t  Tracking and Data N e t w o r k  ( S T D N )  

w i l l  p rov ide  necessa ry  suppor t  for  t h e  mission. 

t r a c k i n g  s t a t i o n s  i n c l u d e  t h e  Mini t rack  Network and s t a t i o n s  

a t  Guam; Orroral, Aus t r a l i a !  Sant iago ,  Ch i l e ;  Q u i t o ,  

Ecuador; Rosman, N.C. ;  and Wallops I s l a n d ,  V a .  

The 

- more - 
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Goddard Space F l i g h t  C e n t e r ,  Greenbe l t ,  Md., has  

c o n t r a c t  and systems management r e s p o n s i b i l i t y  for the 

s p a c e c r a f t  and performs i n - o r b i t  t e s t i n g  of t h e  

s a t e l l i t e  u n t i l  i t  i s  t u r n e d  o v e r  t o  NOAA for o p e r a t i o n a l  

use abou t  30 days  a f t e r  launch.  

-end- 
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NASA AWARDS CONTRACT TO DEVELOP DC-10 STABILIZERS 

The McDonnell Douglas Corp., Douglas Aircraft Co., 

Long Beach, Calif., has been awarded a $15.6 million NASA 

contract to develop and evaluate advanced composite vertical 

stabilizers for DC-10 transport aircraft. 

Advanced composite materials offer high potential for 

reducing structural weight and direct operating costs of 

future commercial transport aircraft. 

-more- 
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Composite materials are made up of filaments of boron 

or graphite arrayed in an epoxy, polyimide or aluminum 

matrix. Using composite materials rather than metal can 

decrease aircraft structural weight by about 25 per cent, 

reducing fuel consumption by 10 to 15 per cent. Composite 

materials are not only lighter than metal, but also are 

stronger . 

Under the Aircraft Energv Efficiency (ACEE) Program, 

NASA is studying composite structures. The program is 

aimed at accelerating the use of composite structures in 

new aircraft by developing technology and processes for 

introduction of such structures into commercial transport 

aircraft. 

Managed by NASA's Langley Research Center, the work 

required by this contract will be performed over a period 

of s i x  and one-half years at the Douglas plant in Long Beach. 

Costs of the definitive contract will be shared, with 

NASA contributing approximately $15.6 million and the con- 

tractor contribution approximately $1.7 million. 

-end- 
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NASA ASKED TO TRACK BUOYS MONITORING NORTH SEA OIL SLICK 

NASA has been requested by Norway's Det Norske 

Meteorologiske Institutt, Oslo, to use its Nimbus 6 satel- 

lite to track buoys dispersed in the huge o i l  slick result- 

ing from the recent oil well blowout in the North Sea. 

In a message to NASA's Goddard Space Flight Center, 

Greenbelt, Md., received May 2, the Norwegians said they 

intended to place five Random Access Measurement System 

(RAMS) d r i f t i n g  buoys in the oil slick beginning as early 

as May 4 with all five in place by about May 16. A s  

they drift in the ocean, the buoys are designed to transmit 

various kinds of environmental information to the satellite. 

-more- 
Mailed: 
May 5 ,  1977 
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They also can be accurately tracked by the same 

satellite -- in this case NASA's polar-orbiting Nimbus-6 
meteorological satellite -- as it passes some 1,100 kilo- 
meters (680 miles) overhead several times a day. The buoys 

were originally designed by the Norwegians for research 

purposes. 

William W. Conant, a Goddard RAMS engineer, said, 

"Because of the nature and importance of the request, we 

will support the effort and transmit locations of all the 

buoys on a twice daily basis for 30 days. We don't nor- 

mally provide daily teletype information." 

Conant said similar buoys were used earlier this year 

to assist the Coast Guard in tracking the o i l  slick result- 

ing from the Argo Merchant oil spill off  Nantucket Sound. 

He said the platforms provide an accurate, all-weather 

method of tracking, especially when aircraft can't be used. 

When they can be used, the position information tells air- 

craft where to go for visual observation. 

The Norwegians have been working with the RAMS system 

for more than a year. For example, they have been using 

buoys to track ice drifting in the Spitzbergen region of 

the Barents Sea, north of Norway. 

-more- 

.. - 
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Nimbus-6, a multi-purpose weather and data collection 

satellite, was launched into polar orbit on board a Delta 

rocket June 12, 1975. 

-end- 
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SATELLITES BEING TESTED TO PREDICT WESTERN WATER SUPPLY 

Earth orbiting satellites may prove to be a new and 

valuable t o o l  in the seasonal prediction of water supplies 

from snow in California's drought-stricken Sierra Nevada 

and other western mountains. 

A major test of the satellites under operational con- 

ditions is currently underway in a joint project involving 

the water management agencies of Arizona, California, 

Colorado and Oregon. 

-more- 
-. 
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The sa t e l l i t e s  inc lude  NASA's Landsat E a r t h  r e sources  

s a t e l l i t e s  and t h e  Nat iona l  Oceanic and Atmospheric Admin- 

i s t r a t i o n ' s  (NOAA's) meteoro logica l  s a t e l l i t e s .  

" P o s i t i v e  r e s u l t s  a l r e a d y  have been obta ined  i n  prev ious  

research p r o j e c t s .  T h e  c u r r e n t  four-year  o p e r a t i o n a l  program 

is  in tended  t o  t e s t  t h e  concept  under working c o n d i t i o n s , "  

D r .  A l b e r t  Rango, a research h y d r o l o g i s t  a t  NASA's Goddard 

Space F l i g h t  Center ,  Greenbel t ,  Md., s a i d .  

The con t inu ing  drought  i n  t he  West i s  a d i r e c t  r e s u l t  

of below normal snowfa l l s  i n  t h e  mountains, source areas 

f o r  s t reamflow w a t e r  s u p p l i e s .  

C a l i f o r n i a  i s  h a r d e s t  h i t ,  exper ienc ing  i t s  second 

consecut ive  drought  year  w i t h  minimal s n o v f a l l  i n  the  Sierra 

Nevada. Runoffs from these mountains su?ply water for t h e  

whole c e n t r a l  v a l l e y  of t h e  S ta te  of C a l i f o r n i a .  Many 

r e s e r v o i r s  on the western s l o p e s  of t h e  mountains a l r e a d y  

are dry.  

Landsat s a t e l l i t e  imagery shows that the snowlines of 

the Sierras ex tend  6 1 0  meters ( 2 , 0 0 0  fee t )  less t h i s  year  

t han  1 9 7 5  which was a nea r  normal year .  

-more- 

.- - 
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" N o t  on ly  do w e  have less area of snowpack, b u t  it i s  

a t h i n n e r  l a y e r  accord ing  t o  informat ion  f r o m  in -p lace  snow 

s e n s o r s  and ground measurements made by snow survey teams,"  

said A. J. B r o w n ,  c o o r d i n a t o r  of C a l i f o r n i a ' s  Cooperative 

Snow Survey Program. 

Brown i s  Chief of t h e  Snow Surveys Branch, C a l i f o r n i a  

Department of Water Resources,  Sacramento, one  of t h e  co- 

o p e r a t i n g  w a t e r  management agencies  involved i n  t h e  s a t e l l i t e  

s tudy.  

Some areas are f a c i n g  more s e v e r e  drought  c o n d i t i o n s  

than  o t h e r s ,  depending l a r g e l y  upon whether it i s  the  f i r s t  

or  second yea r  of the drought .  

Colorado, f o r  example, has 2 5  - 4 0  per c e n t  normal 

snowpack i n  t h e  Rocky Mountains. Th i s  s ta te  e x p e c t s  t o  

fare  reasonably  w e l l  because of adequate  r e s e r v o i r  storage 

from n e a r  normal 1 9 7 6  mountain runoff .  

The "b ig  p i c t u r e "  c a p a b i l i t i e s  provided by s a t e l l i t e  

are less expensive and fas ter  than  convent iona l  aer ia l  

surveys.  Sa te l l i t es  a l s o  allow t h e  same snow cover area 

t o  be mapped r e p e a t e d l y  under a r e l a t i v e l y  c o n s t a n t  viewing 

p e r s p e c t i v e .  

-more- 
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" U s e d  as an a d d i t i o n a l  p r e d i c t i o n  tool i n  t h e  hands 

of the o p e r a t i o n a l  water  agencies ,  sa te l l i t e  imagery may 

help improve water a v a i l a b i l i t y  f o r e c a s t s .  

of pending l o w  water s u p p l i e s  i s  necessary  f o r  t h e  most 

e f f e c t i v e  use of aTrai I3ble  water , "  Brown s a i d .  

Advance warning 

The coopera t ing  water management agencies  involved i n  

the sa te l l i t e  snow mapping p r o j e c t  inc lude :  

U.S. Geological  Survey, Phoenix, Ar i z . ,  and Tacoma, Wash.; 

U.S .  S o i l  Conservat ion S e r v i c e ,  Denver, Colo.; 

U . S .  Bureau of Reclamation, Denver, Colo.; 

Bonnevi l le  Power Adminis t ra t ion ,  P o r t l a n d ,  O r e . ;  

Nat iona l  Weather Se rv ice ,  Po r t l and ,  O r e . :  

C a l i f o r n i a  Department of Water Resources,  Sacramento; 

Arizona S a l t  River Project ,  Phoenix; and 

Colorado Divis ion  of Water Resources,  Denver. 

Opera t iona l  s a t e l l i t e  weather s e r v i c e  i s  provided by 

NOAA's Nat iona l  Environmental S a t e l l i t e  Se rv ice ,  S u i t l a n d ,  M d .  

Photographs t o  i l l u s t r a t e  t h i s  news r e l e a s e  (see pages 

5 and 6 )  w i l l  be d i s t r i b u t e d  wi thout  charge only  t o  media 

r e p r e s e n t a t i v e s  i n  t h e  United S t a t e s .  They may be obta ined  

by w r i t i n g  or  phoning: The Pub l i c  A f f a i r s  Audio-visual O f f i c e  
Code FV/NASA Headquarters 
Washington, D.C. 2 0 5 4 6  

Telephone N o :  202/755-8366 Photo MOS: 77-H-226 
7 7-H-22 5 

-more- 
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SNOW BARED SIERRA NEVADA IMAGED BY SATELLITE -- Clear ev idence  of t h e  
West's con t inu ing  drought  i s  shown i n  t h i s  s a t e l l i t e  scene of the snow 
b a r e  S i e r r a  Nevada mountains. Covering 13,225 square  m i l e s ,  t h e  image 
was recorded by the  Landsat s a t e l l i t e  Feb. 14, 1977 ,  and r ad ioed  t o  
NASA's  Goddard Space F l i g h t  Center ,  Greenbel t ,  Md. Measurements made 
from t h i s  image r e v e a l  t h a t  t h e  snowline i s  2,000 f e e t  h i g h e r  i n  1977 
than  i n  a comparable 1975 image, a nea r  normal snowfa l l  year .  Infor- 
mation from snow survey teams and in -p lace  ground s e n s o r s  conf i rms  
t h a t  the  a v a i l a b l e  snow i n  the  S i e r r a s  n o t  on ly  covers  less area b u t  
i s  t h i n n e r .  Lake Tahoe can be seen i n  t h e  photograph c e n t e r .  

NASA Photo: 77-H-226 -more- 
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SNOW LADEN SIERRA NEVADA IMAGED BY SATELLITE -- This  s a t e l l i t e  photo- 
graph of t h e  Sierra Nevada mountains, cove r ing  a 13,225 square  m i l e  
a r e a ,  d e p i c t s  a nea r  normal snowpack Feb. 23, 1975.  I t  w a s  recorded 
by t h e  Landsat sa te l l i t e  and r ad ioed  t o  NASA's  Goddard Space F l i g h t  
Center ,  Greenbel t ,  Md. Measurements made from t h i s  image r e v e a l  t h a t  
t h e  snowline i s  2 , 0 0 0  f e e t  lower than  t h e  snowline i n  a comparable 
1977 Landsat i m a g e .  Lake Tahoe can be seen  i n  the photograph c e n t e r .  

NASA Photo: 77-H-225 
-end- 
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AUSTRALIA CONSIDERS SITE FOR NEW NASA LASER INSTALLATION 

Australia's Minister for Science, Senator J. J. IQebster, 

announced today that consideration is being given to instal- 

ling a NASA satellite tracking laser in Australia for geo- 

detic research, mapping and use in earthquake prediction. 

The Department of Science is studying the technical 

feasibility of a temporary laser installation for NASA and 

is seeking a suitable site in western Australia. 

Webster said it is proposed that NASA operate the laser 

in western Australia for about a year, beginning about mid- 

1978 .  But no commitments have been made by the Australian 

or United States governments. 

-more- 
Mailed: 
May 9, 1977 



-2- 

It would be p a r t  of a network of t r a c k i n g  l a s e r s  to 

be e s t a b l i s h e d  fo r  v a r i o u s  p e r i o d s  a t  s c a t t e r e d  l o c a t i o n s  

around t h e  world. The lasers are able t o  a c c u r a t e l y  measure 

t h e  range of a s a t e l l i t e  by de termining  the t i m e  it takes  

P u l s e s  of l i g h t  t o  t r a v e l  t o  the  satel l i te  and t o  be 

r e f l e c t e d  back t o  Ear th .  

I n  con junc t ion  w i t h  NASA'S  S e a s a t  sa te l l i t e  and o t h e r  

lasers i n  t h e  global  network ( t o g e t h e r  w i t h  e x i s t i n g  track- 

i n g  lasers such as  t h e  one a t  t h e  A u s t r a l i a n  O r r O r a l  Val ley 

Sa te l l i t e  Tracking S t a t i o n  nea r  Canber ra ) ,  t h e  proposed 

laser i n  western A u s t r a l i a  w i l l  p rovide  measurements i n  

suppor t  of geodetic research -- i n c l u d i n g  re f inement  of t h e  

measurement of  t h e  shape of t he  Ea r th  -- and mapping of t h e  

oceans. 

Webster s a i d  it would a l so  provide a c c u r a t e  informat ion  

Of g r e a t  i n t e r e s t  t o  g e o l o g i s t s  and g e o p h y s i c i s t s  fo r  p o s s i b l e  

use  i n  ear thquake  p r e d i c t i o n  s t u d i e s .  

-end- 
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DOUGLAS AWARDED CONTRACT TO STUDY AIRCRAFT CONTROLS 

The Douglas Aircraft C o . ,  Long Beach, Calif., a division 

of the McDonnell Douglas Corp., has been awarded a $ 2 . 3  million 

NASA contract to investigate selected advanced aerodynamic and 

control concepts for future energy-efficient civil transport 

aircraft. 

These concepts hold considerable promise for aircraft 

of the 1 9 8 0 s  and would assist efforts to make future aircraft 

more energy conservative, quieter, safer and more comfortable. 

-more- 

Mailed: 
May 11, 1 9 7 7  



-2- 

With i t s  A i r c r a f t  Energy E f f i c i e n c y  Program, NASA i s  

deve loping  technology t o  make f u t u r e  a i r  t r a n s p o r t s  up t o  

50 p e r  c e n t  m o r e  f u e l  e f f i c i e n t .  Work under thi-s c n n t r a c t  

i n v o l v e s  development of several  a i r c r a f t  f e a t u r e s  t o  improve 

t h e  a i r c r a f t l s  l i f t  t o  a i r - d r a g  r a t i o ,  a l lowing  an a i r p l a n e  

t o  u s e  less f u e l .  

Th i s  would be accomplished by i n c o r p o r a t i n q  advanced 

aerodynamic f e a t u r e s  such as  w i n q l e t s  (wing t i p  v e r t i c a l  

f i n - l i k e  d e v i c e s )  t o  improve wing e f f i c i e n c v  and advanced 

ac t ive  c o n t r o l  systems t h a t  reduce weight  and d rag  reducinq 

c o n t r o l  s u r f a c e  areas. 

Douglas w i l l  de s ign  and wind-tunnel tes t  a high-aspect-  

r a t i o  s u p e r c r i t i c a l  wing. A h igh -aspec t - r a t io  v7inq has a 

long  span r e l a t ive  t o  i t s  width.  P rope r ly  des igned  high- 

a s p e c t - r a t i o  wings increase an a i r p l a n e ' s  aerodynamic 

e f f i c i e n c y  . 

The s u p e r c r i t i c a l  wing, i nven ted  by D r .  Richard Vhitcomb 

of N A S A ' s  Langley Research Cen te r ,  Hampton, V a . ,  has a 

f l a t t e n e d  upper s u r f a c e  and curved lower s u r f a c e  which, when 

f l y i n g  a t  near -sonic  speeds of c u r r e n t  t r a n s p o r t  aircraft, 

d e c r e a s e s  a i r  d rag  by d e l a y i n g  occurrence  of shock waves on 

win9 s u r f a c e s .  The w h g  des ign  a l s o  w i l l  i n c o r p o r a t e  hiqh- 

l i f t  dev ices .  

-more- 
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Work under t h e  cos t - type  c o n t r a c t  i s  t o  be performed 

a t  t h e  Douglas p l a n t  i i .  Long Beach over  approximately t w o  

yea r s .  The c o n t r a c t  i s  managed by NASA's Langley Research 

Center .  

-end- 
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NASA TO B E G I N  ASSESS I1 SPACELAB SIMULATION FLIGHTS 

Airborne Science-Spacelab Equipment System Simula t ion  I1 

(ASSESS 11) s i m u l a t i o n  of a 1 9 8 0 s  Spacelab mission us ing  an  

a i r c r a f t  packed wi th  Spacelab-type hardware and experiments ,  

g e t s  underway May 1 6 .  

Spacelab i s  one of t h e  major payloads f o r  t h e  Space 

Shuttle system being developed by NASA and t h e  European 

Space Xgmc?; (ESA) to transport people and equipment on 

a routine b a s i s  between ground and E a r t h  o r b i t .  

-more- 
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Spacelab w i l l  have f a c i l i t i e s  and equipment similar 

t o  laboratories on t h e  ground. I t  w i l l  p rovide  a s h i r t -  

sleeve environment for exper imenters  and will a f f o r d  t h e  

f i r s t  o p p o r t u n i t y  for  non-astronaut  t r a i n e d  s c i e n t i f i c  

personnel  t o  f l y  i n  E a r t h  o r b i t .  

Flown from N A S A ' s  Ames Research Center ,  Mountain V i e w ,  

C a l i f . ,  ASSESS I1 i s  a j o i n t  NASA/ESA mission c o n s i s t i n g  of 

n i n e  s ix-hour  f l i g h t s  by a s p e c i a l l y - o u t f i t t e d  Convair 990  

j e t  a i r c r a f t  and invo lv ing  f o u r  payload s p e c i a l i s t s  and a 

mission s p e c i a l i s t .  

Four payload s p e c i a l i s t s ,  t w o  from NASA and t w o  from 

ESA, w i l l  perform experiments  g a t h e r i n g  va luab le  s c i e n t i f i c  

d a t a  i n  t h e  f i e l d s  of  E a r t h  r e s o u r c e s ,  medicine,  atmos- 

p h e r i c  p o l l u t i o n  monitor ing and i n f r a r e d  astronomy. To f u l -  

f i l l  experiment  requi rements ,  t h e  a i rc raf t  w i l l  f l y  a d i f -  

f e r e n t  r o u t e  each day, ranging  over t h e  Pac i f ic  Ocean, t o  

t h e  n o r t h e r n  and southern  bo rde r s  of t he  U.S. and as fa r  

eas t  as t h e  Dakotas. 

The ASSESS I1 mission i s  be ing  flown i n  t h e  "Galileo 11," 

a Convair 990 f o u r - j e t  t r a n s p o r t  a i rc raf t  conver ted  t o  a 

s o p h i s t i c a t e d  f l y i n g  l a b o r a t o r y ,  and used by NASA f o r  a 

v a r i e t y  o f  s c i e n t i f i c  missions.  

-more- 
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Throughout t h e  10-day p e r i o d ,  t h e  payload s p e c i a l i s t s  

and t h e  mission s p e c i a l i s t  w i l l  be conf ined  t o  t h e  a i r c r a f t  

and an a d j a c e n t  mobile van. The van w i l l  be parked n e x t  t o  

t h e  a i r c r a f t  a f t e r  each f l i g h t  and c o n t a i n s  l i v i n g  q u a r t e r s  

similar t o  those  found on t h e  Space S h u t t l e .  

Opera t ions  f o r  t h e  mission i n c l u d e  a Mission Cont ro l  

Center  and a Payload Opera t ions  Cont ro l  C e n t e r  under t h e  

management of N A S A ' s  Johnson Space C e n t e r ,  Houston, Tex., 

and Marshall Space F l i g h t  C e n t e r ,  H u n t s v i l l e ,  Ala., respec-  

t i v e l y .  Mission management, p r i n c i p a l  i n v e s t i g a t o r s  of each 

experiment ,  and backup payload and mission s p e c i a l i s t s  w i l l  

be s t a t i o n e d  a t  Ames Center  du r ing  t h e  mission.  

A prime o b j e c t i v e  of ASSESS I1 is  t o  invo lve  the  ESA 

and NASA Spacelab management e lements  i n  t h e  same roles t h e y  

w i l l  have du r ing  an a c t u a l  Spacelab f l i g h t .  On the NASA 

s i d e ,  these e lements  i nc lude  NASA Headquarters  i n  Washington, 

D.C.; Marshal l  C e n t e r ,  mission manager; Johnson Center ,  i n  

charge of f l i g h t  o p e r a t i o n s ;  and Kennedy Space Center ,  F l a . ,  

t o  handle  i n t e g r a t i o n  similar t o  p l a n s  f o r  Spacelab i n t e -  

g r a t i o n  a t  Cape Canaveral .  

-more- 
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Other objectives of the simulation include studies 

of payload management coordination between experiment 

operators (payload specialists) in Spacelab and principal 

investigators on the ground and development of minimum 

training requirements for Spacelab participants in carrying 

out experiment operations. A further objective is to eval- 

uate a plan to include principal investigators as payload 

specialists. 

Six simulated Spacelab flights have been conducted 

since the program began in 1972, with each mission designed 

to evaluate potential Shuttle-Spacelab operations in further 

detail. ASSESS I1 is the second set of flights to be con- 

ducted as a cooperative effort with ESA. The first, ASSESS I, 

was conducted in June 1975 and involved five flights over 

a six-day confinement period. 

The series will be completed May 26. On May 30, the 

aircraft will be flown to Paris, where it will be exhibited 

as configured for the ASSESS I1 mission at the Paris Air 

Show. Following the air show, Galileo I1 will be flown to 

Cologne, Germany, where the ESA experiments will be removed. 

-more- 
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David S .  B i l l i o  and Robert T. Menzies, bo th  of N A S A ' s  

Jet  Propuls ion  Laboratory,  Pasadena, C a l i f . ,  have been des ig-  

na t ed  prime payload s p e c i a l i s t s  by NASA. Leon Weaver, of 

Marshal l  Center ,  has  been named backup t o  both.  

ESA has  s e l e c t e d  Claude Nicol l ier  of Swi tzer land  as a 

prime payload s p e c i a l i s t  and Juergen Fein of Germany a s  h i s  

backup. T h e  o t h e r  payload s p e c i a l i s t  p o s i t i o n  w i l l  be 

sha red  bv Michael Taylor  of England, who w i l l  f l y  s i x  f l i g h t s ,  

and Klaus Kramp of  Germany, who w i l l  f l y  t h e  o t h e r  t h r e e .  

As t ronaut  Karl Eenize of Johnson Center  i s  t h e  mission 

s p e c i a l i s t  f o r  t h e  s imula t ion .  H e  will c o n t r o l  and monitor 

a i r c r a f t  ( s p a c e c r a f t )  experiment suppor t  systems, coord ina te  

payload s p e c i a l i s t  a c t i v i t i e s  and provide  i n t e r f a c e  between 

t h e  payload s p e c i a l i s t s  and the  a i r c r a f t  c r e w .  

Robert P a r k e r ,  ano the r  a s t r o n a u t  from Johnson C e n t e r  

who w a s  a member of t h e  ASSESS I s imula t ion  team, w i l l  s e r v e  

a s  backup m i s s i o n  s p e c i a l i s t .  

S t a n  R e i n a r t z ,  of t h e  Marshal l  C e n t e r ' s  Spacelab Pay- 

load  P r o j e c t s  O f f i c e ,  i s  mission manager and Leon Weaver 

i s  h i s  a s s i s t a n t .  

-end- 
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"SATELLITE ON A STRING"  STUDY PROPOSALS ASKED 

Fc Ir Release 
IMMEDIATE 

"Tro l l ing"  a s a t e l l i t e ,  a t t a c h e d  t o  an o r b i t i n g  

Space S h u t t l e  by a cable up t o  1 0 0  ki lometers  (85  m i l e s )  

long ,  through t h e  E a r t h ' s  upper atmosphere t o  g a i n  

s c i e n t i f i c  d a t a  i s  one of s e v e r a l  p o t e n t i a l  a p p l i c a t i o n s  

fo r  NASA's tethered sa t e l l i t e  system concept .  

J A r e q u e s t  f o r  proposa ls  on how t o  b u i l d  a t e t h e r e d  

s a t e l l i t e  system w a s  i s s u e d  May 26  by N A S A ' s  Marshall 

Space F l i g h t  Center ,  H u n t s v i l l e ,  A l a .  

Pa ra l l e l  nine-month c o n t r a c t s  w i l l  be awarded t o  

two proposers  i n  l a t e  September. Proposa ls  are due a t  

t h e  Marshal l  Center  on  o r  before J u l y  1. 

- m o r e  - Mailed: 
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The tethered satellite system was conceived to 

provide long-duration measurement time in the atmospheric 

region between 80  and 120 km ( 5 0  and 7 5  mi.), between the 

Space Shuttle and Earth. 

A usual orbital altitude for the Shuttle in this 

concept would be approximately 260  kril (160 mi.). 

Pull exerted by Earth's gravity, plus constant tension 

kept on the tether cable, would keep the captive 

satellite at the end of its "string" oriented toward 

Earth. 

Atmospheric density of this region is not sufficient 

to support the flight of aircraft or balloons, yet it is 

too dense for free-flying satellites to remain for 

appreciable periods. Previous exploration attempts 

have been limited to minutes, with sounding rockets, 

and hours with low level satellites. 

A typical scientific mission for the tethered 

satellite system would be global mapping of the Earth's 

magnetic and gravity fields or studies of atmospheric 

or plasma physics. 

- more - 
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Other p o t e n t i a l  a p p l i c a t i o n s  of  t h e  t e t h e r e d  system 

are: cargo  t r a n s f e r  between t w o  space v e h i c l e s ,  r e t r i e v a l  

of sa te l l i t es  o r  d e b r i s  w i thou t  having t o  maneuver t h e  

S h u t t l e  and t r a n s f e r  of l a r g e  amounts of energy t o  a 

remote experiment o r  f r o m  a remote, p o s s i b l y  hazardous 

power source  t o  a space s t a t i o n .  

To enhance r a d i o  astronomy work, long  t e t h e r e d  l i n e s  

could be used as a d i p o l e  antenna deployed from o p p o s i t e  

s i d e s  o f  an o r b i t i n g  s u b s a t e l l i t e .  Low frequency 

emissions r ece ived  by t h e  d i p o l e  antenna would provide 

improved r e s o l u t i o n  c a p a b i l i t y  over  ground-based radio 

t e l e s c o p e s .  Also, a f r e e - f l y i n g  tethered l i n e  deployed 

as a l o w  frequency antenna could be used t o  improve 

communications w i t h  submarines. 

During a t y p i c a l  S h u t t l e  mission,  a S h u t t l e  c r e w  

m e m b e r  would i n i t i a t e  t h e  s a t e l l i t e  deployment sequence 

a f t e r  t h e  S h u t t l e  cargo bay doors  have been opened. 

The te ther  would be au tomat i ca l ly  reeled of f  a spool  

and t h e  s a t e l l i t e  would be maintained i n  a pre-programmed 

p o s i t i o n  by a computer. The computer would c o n t r o l  t h e  

t e the r ,  measu r ing  t h e  l e n g t h  of l i n e  deployed, t h e  ra te  

of l i n e  deployment and t h e  l i n e  t ens ion .  

- m o r e  - 
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The re t r ieva l  c y c l e  would also be i n i t i a t e d  by a 

S h u t t l e  crew member. 

reel i n  t h e  s a t e l l i t e ,  dock it t o  t h e  deployment / re t r ieva l  

boom and re t ract  t h e  hold-down a d a p t e r  i n  t h e  S h u t t l e  

cargo bay. The e n t i r e  system could be reused  on many 

miss ions .  

The system would au tomat i ca l ly  

Mounted on a p a l l e t ,  t h e  t e t h e r e d  sa te l l i t e  system 

would be a p a r t i a l  payload f o r  a S h u t t l e  mission.  

Because deployment o r  r e t r i e v a l  of t h e  s a t e l l i t e  

could t a k e  s e v e r a l  hours ,  t h e  system has t h r e e  s a f e t y  

mechanisms which could  be used i f  any emergency arose. 

Two of t h e  mechanisms would s e v e r  t h e  tether and t h e  

t h i r d  mechanism would e ject  t h e  e n t i r e  package f r o m  

t h e  S h u t t l e ' s  cargo  bay. 

The Marshal l  Center  i s  managing t h e  a c t i v i t y  f o r  

t h e  O f f i c e  of Space F l i g h t ,  NASA Headquarters .  

- end - 
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RELEASE NO: 77-96 

NASA's FILM "UNIVERSE" WINS TOP CHICAGO FILM FESTIVAL AWARD 

The 10th Annual U.S. Industrial Film Festival has honored 

NASA's motion picture "Universe" this month with its Chair- 

man's Special Award, "Best of Festival." The competition for  

this prize included 970  motion pictures from five nations. 

The three finalists were Smithsonian Institution's "To Fly," 

I. B.M. ' s "Parade of the Tall Ships" and NASA's "Universe. 

"Universe" produced for NASA by Graphic Films during 

1 9 7 7  has received a nomination for an Academy Award, won a 

CINE Gold Eagle rating, won a bronze medal at the 19th Annual 

San Francisco Festival and an award from the Golden Gate 

Festival. 

-more- 
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I t  w i l l  r e p r e s e n t  the United States as an e n t r y  i n  

scores of I n t e r n a t i o n a l  F i l m  F e s t i v a l s  du r ing  t h e  year .  

The U . S .  I n d u s t r i a l  Film F e s t i v a l  i n  Chicago i s  r a t e d  as  

one of  t h e  f i v e  t o p  U . S .  f i l m  f e s t i v a l s .  

-end- 
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SPACE PROPULSION SYSTEM CONSIDEH3D FOR COMET RENDEZVOUS 

A unique, new propulsion system under study by NASA 

may be used to propel a rapaaecraft to er historic rendezvous 

with Halley's C o m e t  when it returns in 1986. 

Halley's Cornet has been observed from Earth during 30 

appearances since 467 B.C. 

composition is conoidered important in unraveling theories 

of the creation of the arolar eysten. 

A detailed study of the comet's 

-more- 
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H a l l e y ' s  i s  a l a r g e  a c t i v e  comet t h a t  t r a v e r s e s  m o s t  

of our  solar system. S ince  i t s  nex t  appearance r e p r e s e n t s  

an oppor tun i ty  t o  improve man's knowledge of t h e  o r i g i n  of 

the s o l a r  system, a rendezvous mission t o  H a l l e y ' s  C o m e t  

i s  under c o n s i d e r a t i o n  by NASA. 

Three NASA i n s t a l l a t i o n s  are involved i n  s t u d i e s  which 

could  l e a d  t o  a H a l l e y ' s  Comet mission.  They a r e :  Marshal l  

Space F l i g h t  Center ,  H u n t s v i l l e ,  A l a . ;  L e w i s  Research Center ,  

Cleveland,  Ohio; and t h e  Jet Propuls ion  Laboratory,  Pasadena, 

C a l i f .  

The Solar  Electr ic  Propuls ion  System (SEPS), proposed 

by Marshal l  Center ,  employs solar  energy concen t r a t ed  by 

r e f l e c t o r s  on to  convent iona l  s i l i c o n  solar  cel ls  t o  provide  

e lectr ical  power t o  o p e r a t e  e i g h t  i o n  engines .  These 

eng ines  and a s s o c i a t e d  power p rocesso r s  have been under 

development and t e s t i n g  a t  t h e  L e w i s  Center  f o r  several 

yea r s .  

T h i s  system would be capable  of p r o p e l l i n g  a s p a c e c r a f t  

t o  a rendezvous wi th  H a l l e y ' s  C o m e t  j u s t  p r i o r  t o  the  t i m e  

when t h e  comet c r o s s e s  E a r t h ' s  orbit around Christmas Day, 

1985.  T h i s  a r r i v a l  d a t e  would permi t  t h e  s p a c e c r a f t  t o  be 

i n  t h e  v i c i n i t y  of t h e  comet du r ing  i t s  most a c t i v e  s ta te  

-- as it passes nea r  the Sun. 

-more- 
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The s p a c e c r a f t ,  be ing  de f ined  by NASA's Jet  Propuls ion  

Laboratory,  would be equipped wi th  a wide v a r i e t y  of s c i en -  

t i f i c  i n s t rumen t s ,  i n c l u d i n g  an imaging system t o  t r a n s m i t  

p i c t u r e s  of t h e  comet t o  Ear th .  A s e p a r a t e  probe might be 

carried t o  p e n e t r a t e  t h e  t a i l  of t h e  comet and approach t h e  

nucleus t o  determine i t s  p h y s i c a l  c h a r a c t e r i s t i c s .  

Marshal l  Center  eng inee r s  propose a launch between 

March and June 1982  aboard Space S h u t t l e .  Once deployed 

i n  space by t he  S h u t t l e ,  t h e  SEPS and spacecraft would 

r e c e i v e  a boost of  escape speed from a twin stage I n t e r i m  

Upper S tage  (IUS), under development by t h e  Department of 

Defense w i t h  NASA coord ina t ion  by t h e  Marshal l  Center.  

When I U S  s t a g e s  complete t h e i r  job,  t h e  SEPS would begin 

t o  p r o p e l  t h e  c r a f t  on a t h r e e  and one-half yea r  journey 

-- more than  6 0 0  m i l l i o n  m i l e s  -- t o  t h e  s e l e c t e d  rendezvous 

p o i n t .  

The s p a c e c r a f t ,  p rope l l ed  by SEPS,  would rendezvous 

a t  a p o i n t  j u s t  o u t s i d e  t h e  "dus t "  c loud approximately 

5 0 , 0 0 0  k i lome te r s  ( 3 1 , 0 6 9  m i l e s )  from t h e  nucleus.  The 

primary func t ion  of  SEPS would be completed a t  t h i s  p o i n t  

b u t  it would cont inue  t o  maneuver t h e  s p a c e c r a f t  and provide  

e l e c t r i c a l  power t o  h e l p  accomplish i t s  sc i ence  mission.  

- m o r e -  

.. - 



-4- 

Marshall Center engineers hope to design SEPS as a 

potential standard propulsion system capable of accomplishing 

a wide variety of other planetary as well as Earth orbital 

missions. Missions to Mercury, Mars, Jupiter, Saturn, other 

comets and asteroids are considered as possibilities with 

SEPS. 

Another concept f o r  the Halley's Comet rendezvous 

mission, being researched by JPL, calls for development of 

a very thin plastic film which would be fashioned into a 

large "solar sail" propelled by solar radiation pressure. 

NASA is scheduled to make a decision in August this 

year about which of the two concepts would be most desirable 

for a possible rendezvous with Halley's Comet in 1985. 

-end- 

.. - 
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Headquarters, Washington, D.C. 
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Fc )r Release 

IMMEDIATE 

RELEASE NO: 77-98 

NASA, SOVIETS AGREE ON FURTHER MANNED SPACE COOPERATION 

NASA and the U.S.S.R. Academy of Sciences have agreed 

on further cooperation in the area of manned space flight. 

The agreement was signed May 6 ,  1977, by Dr. Alan M. 

Lovelace, Acting Administrator of NASA, and May 11, 1977, 

by Anatoly P. Aleksandrov, the President of the Academy of 

Sciences of the Soviet Union. 

The agreement is designed to provide continuity of the 

joint technical, scientific and operational capability 

developed through the highly successful Apollo-Soyuz rendez- 

vous and docking mission conducted in July 1975. Three 

joint working groups will prepare recommendations for two 

new programs, one dealing with orbital manned flight acti- 

vities and the other with a possible future international 

space station. 
-more- Mailed: 

May 17, 1977 
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The first working group w i l l  begin s t u d i e s  soon on 

s c i e n t i f i c  and a p p l i c a t i o n s  programs t h a t  may be conducted 

i n  j o i n t  ope ra t ions  of the American Space S h u t t l e  and t h e  

Soviet  Sa lyu t  space s t a t i o n  i n  t h e  e a r l y  1980s. A second 

working group s imultaneously w i l l  develop p l a n s  fo r  t h e s e  

j o i n t  opera t ions .  

The t w o  working groups w i l l  seek to d e f i n e  projects 

which might b e n e f i t  from the  f l e x i b l e  d e l i v e r y  c a p a b i l i t y  

and l a r g e  capac i ty  of t h e  American Space S h u t t l e  and t h e  

c a p a b i l i t y  f o r  longer  stay-time i n  o r b i t  represented  bv 

t h e  Sov ie t  Sa lyut .  The emphasis w i l l  be on a "sc ience  

f i rs t"  program which w i l l  t ake  advantage of t h e s e  capa- 

b i l i t i e s  and f u l l y  j u s t i f y  t h e  contemplated j o i n t  opera t ion .  

I t  i s  a n t i c i p a t e d  t h a t  t h e  s t u d i e s  of t h e  S h u t t l e /  

Sa lyu t  program w i l l  be conpleted wi th in  1 8  t o  2 4  months, 

producing recommendations f o r  cons ide ra t ion  by both sides. 

The agreement a lso e s t a b l i s h e s  a t h i r d  j o i n t  working 

group whose t a s k  w i l l  be t o  conduct a series of phased 

s t u d i e s  of an i n t e r n a t i o n a l  space p la t form,  or  s t a t i o n .  

I f  such s t u d i e s  develop consensus on t h e  o b j e c t i v e s  of 

f u t u r e  space s t a t ions ,  f u r t h e r  s t u d i e s  would be undertaken 

t o  exp lo re  p o s s i b l e  agreement on t h e  conceptual  des ign  of 

t h e  s t a t i o n s .  
-more- 



-3- 

Nei the r  side i s  committed t o  s t e p s  beyond t h e  i n i t i a l  

s t u d i e s  and each re se rves  t h e  r i g h t  t o  proceed w i t h  i t s  

independent n a t i o n a l  space s t a t i o n  i n t e r e s t s .  The agreement 

does,  however, r a i s e  t h e  possibility t h a t  t h e  two sides may 

be a b l e  t o  concer t  t h e i r  space station interests i n  some 

degree,  thereby  o f f e r i n g  p o t e n t i a l  economies and e f f ic ienc ies .  

(Agreement between t h e  U.S.S .R.  Academy of Sc iences  

and NASA i s  a t t ached . )  

-end- 

.. - 



AGREEMENT BETWEEN THE USSR ACADEMY OF SCIENCES 
AND THE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

OF THE USA ON COOPERATION IN THE AREA OF MANNED SPACE FLIGHT 

In accordance with the Agreement on Cooperation in the 

Exploration and U s e  of Qutar Space far Peaceful Purposes 

between the USSR and the USA, dated May 2 4 ,  1972, and taking 

into account the results of discussions held in Washington, 

October 19-22, 1976, between the delegation of  the USSR 

Academy of Scienc--s, headed by the Chairman of the Intercosmos 

Council of the USSR Academy of Sciences, Academician €3. N. 

Petrov, and the delegation of the National Aeronautics and 

Space Administration of the USA,  headed by the NASA Deputy 

Administrator, Dr. A. M. Lovelace, the Academy of Sciences 

and NASA agree to undertake the following steps for further 

development of cooperation between the USSR and USA in the 

- 

exploration and uBe of outer space for peaceful purposes. 

I. Study of the Objsctivee, Feasibility and Means of 

Accomplishinq JQint Fxperimental Flight6 of a Long- 

Duration Station of the Salyut-Type and a Reusable 

"Shuttle" Spacecraft (Salyut-Shuttle Program) 

In view of the fact that the long orbital stay-time of 

the Salyut-type station and the capabilities of the Shuttle 

spacecraft comn\enc¶ their  ixie f o r  joist: rcientif ic  and 

applied experima?rntas an4 for further development of means for 

rendezvous and docking of Spacecraft and stations of both 
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na t ions ,  t he  two rides agree t o  e s t ab l i sh  two j o i n t  working 

groups (JWGs) of  s p e c i a l i s t s ,  charging them wi th  s tudying 

the objectives, f e a s i b i l i t y  and means of ca r ry ing  o u t  a 

j o i n t  experimental  program us ing  t h e  Soyuz/Salyut and S h u t t l e  

spacec ra f t :  

-- a JWG for basic and app l i ed  s c i e n t i f i c  experiments. 

-- a JWG f o r  Operations.  

Within 30 days a f t e r  t h e  Agreement becomes effect ive,  

t h e  sides w i l l  inform each o t h e r  of t h e  i n i t i a l  leaders and 

composition of t h e s e  JWGs. The work of both J o i n t  Working 

Groups should begin simultaneously.  The composition of t h e  

JWGs can be changed or enlarged a t  any time as necessary.  

Appropriate  sub-groups can be formed. 

I n  t h e i r  s t u d i e s ,  t h e  JWGs should proceed on t h e  assump- 

t i o n  t h a t  t h e  f irst  f l i g h t  would oocur i n  1981. The f i n a l  

date would be set i n  t h e  course of t h e  j o i n t  work. 

F i r s t  Phase of t h e  J o i n t  Working Groups' A c t i v i t y  

The fol lowing pre l iminary  p r o j e c t  documents should be 

prepared wi th in  6-32 months a f t e r  t h e  agreement comes i n t o  

effect: 

-- pre l iminary  proposals for  s c i e n t i f i c  experiments1 

-- pre l iminary  t e c h n i c a l  proposa ls  for ca r ry ing  o u t  

t h e  program; 

-- pre l iminary  echedulee for implementing t h e  program. 
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Second Phase of the Joint Working Groups' Activity 

The JWGs should prepare the following definitive docu- 

ments within one year of joint work in the rrecond phase: 

-- a technical dsocription of the joint program and 

its realization; 

-- a scientific program f o r  the joint flight; 

-- a schedule for conducting the joint work; 
-- an organizational basis for implementing the program; 
-- a list of addit.iona1 joint technical documentation 

which may be required. 

The sides will make the final decirrion on implementing 

the program at the end of the second phase of the JWGa;' 

activity . 
The working period of the JWGs in the first and second 

phases of their activities can be shortened. 

Each aide will consider the accommodation on its space- 

craft of payloads proposed by the other side for flight in 

the Shuttle-Salyut program. 

undertaken where both Bides agree that the payloads concerned 

Such accommodation will be 

are of mutual value and interest. 

11. Consideration of the Feasibility of Developing an 

International Space Platform in the Future (International 

Space Platform Program) 

Both sides recognize that  no commitments are made at 
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this stage concerning the realization of any project for 

creating an international space platform. 

The sides agree to establish a Joint Working Group of 

specialists for preliminary consideration of the feasibility 

of developing an International Space Platform on a bilateral 

or multilateral basis in the future. 

The JWG will carry out its work on the basis of studies 

conducted by each side independently and also by the two sides 

jointly, proceeding from each of the following stages to the 

next as may be mutually agreed; 

-- define at the first stage the scientific and technical 
objectives which would warrant the use of such a space platform. 

-- consider possible configurations appropriate to the 
objectives identified. 

-- formulate proposals on the feasibility and character 
of further joint work which may be desirable in this field. 

At the first stage of its activity, the group will work 

in close coordination and contact with the JWGs set up to 

consider ways to realize the Salyut-Shuttle program. 

The sides will appoint the initial leaders and members 

of the JWG for this program within two months after the 

Agreement goes into effect. This JWG should formulate 

preliminary proposals on possible scientific-technical 

objectives which could be achieved by an international 

station one year after beginning its work. 



This Agreement comer into force a t  the mm@nt it in 

signed by both sidaa. 

For the USSR Academy 
of Sciences 

A.  P. Aleksandrov 

For the National Aeronautic@ and 
Space Adminifitration o f  the U6A 

M. bawlace 

I 
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RELEASE NO: 77-99 

THIRD INTELSAT IV-A LAUNCH SCHEDULED 

Fc lr Release 

IMMEDIATE 

The third INTELSAT IV-A commercial communications 

satellite will be launched by NASA aboard an Atlas Centaur 

rocket from Kennedy Space Center, Fla., May 26, 1 9 7 7 .  

The satellite, which weighs 1,480 kilograms (3,254 

pounds) at launch, is intended for service in the Atlantic 

Ocean region. 

-more- 
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The 1,360 kg (1.5 ton) INTELSAT IV-A satellite will 

be placed in geostationary orbit over the Atlantic Ocean at 

340.5 degrees East longitude, where it will provide inter- 

national communications services to countries from Central 

America to Iran. The satellite has a seven year design life 

and the capacity to relay over 6,000 simultaneous telephone 

calls and two television programs. 

The INTELSAT satellites are owned by the International 

Telecommunications Satellite Organization (INTELSAT). The 

Communications Satellite Corp. (COMSAT), the United States 

member, is also the management services contractor for the 

satellite system. NASA is reimbursed for all costs of the 

Atlas Centaur and launch services by COMSAT on behalf of 

INTELSAT, under provisions of a launch services agreement. 

The Aklas Centaur 39 launch vehicle is expected to 

place the INTELSAT IV-A in a highly elliptical orbit of 548 

by 35,787 kilometers (341 by 22,237 miles). After reorien- 

tation of the satellite, a solid propellant rocket motor 

aboard the spacecraft will be fired to circularize the orbit 

at synchronous altitude 35,787 km (22,237 mi.) over the 

equator. At that altitude, because the speed of the space- 

craft in orbit matches the rotational speed of the Earth, 

the satellite remains in position over one spot. 

-more- 
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The launch of INTELSAT s p a c e c r a f t  aboard A t l a s  Centaur 

rocke t s  r e q u i r e s  t h e  coord ina ted  e f f o r t s  of a l a r g e  govern- 

ment and i n d u s t r y  team. NASA's L e w i s  Research Cen te r ,  

Cleveland, Ohio, has  management r e s p o n s i b i l i t y  for  t h e  A t l a s  

Centaur development and opera t ion .  NASA's Kennedy Space 

Center i s  ass igned  v e h i c l e  checkout and launch r e s p o n s i b i l i t y  

once t h e  v e h i c l e  reaches  Cape Canaveral. 

The INTELSAT IV-A satell i tes,  b u i l t  by Hughes A i r c r a f t  

Co., E l  Segundo, C a l i f . ,  are 6.98 m e t e r s  t a l l  (about 23 f e e t )  

and weigh 1,515 kg (about 3,340 l b . )  a t  l i f t o f f  and 825.5 kg 

( 1 , 8 2 0  lb.) a f t e r  apogee motor f i r i n g .  

The INTELSAT IV-A program r e p r e s e n t s  an investment  by 

95 n a t i o n s  exceeding $295 m i l l i o n  (U.S.). Each launch costs 

approximately $49.1 m i l l i o n  -- $23.5 m i l l i o n  for t h e  s a t e l l i t e  

and $25.6 m i l l i o n  f o r  t h e  At l a s  Centaur  launch veh ic l e .  

(END OF GENERAL RELEASE. BACKGROUND INFORMATION FOLLOWS.) 

-more- 

.. - 
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SPACECRAFT DESCRIPTION 

The INTELSAT IV-A s p a c e c r a f t  has  an o v e r a l l  h e i g h t  
of 7 meters ( 2 3  feet)  and a diameter  of 2 .4  m (8  f t . ) .  
The he igh t  of t h e  s o l a r  panel  i s  2.8 m ( 9  f t . ) .  L i f t o f f  
weight i s  approximately 1,515 kilograms ( 3 , 3 4 0  pounds) ,  
and i n - o r b i t  weight a f t e r  apogee motor f i r i n g  i s  825.5 kg 
( 1 , 8 2 0  1bala 

Although it has t h e  same b a s i c  s t r u c t u r a l  des ign  a s  
i t s  predecessor ,  the  INTELSAT IV-A s p a c e c r a f t  i nco rpora t e s  
new antenna technology t o  y i e l d  about  6 , 2 5 0  two-way voice  
c i r c u i t s  p l u s  t w o  t e l e v i s i o n  channels  i n  t h e  system con- 
f i g u r a t i o n  i n  which it w i l l  be used. T h i s  i s  two-thirds  
g r e a t e r  t han  t h e  communications capac i ty  of t h e  ZNTELSAT I V  
series satel l i te .  The inc reased  capac i ty  i s  made p o s s i b l e  
by a new antenna design which provides  coverage of land 
masses on both  s i d e s  of t h e  A t l a n t i c  bas in ,  us ing  shaped 
beams. The e a s t e r n  and wes te rn  beams a r e  s u f f i c i e n t l y  
i s o l a t e d  t o  a l l o w  the  frequency spectrum t o  be used t w i c e  -- once i n  t h e  e a s t  and once i n  the  w e s t  d i r e c t i o n  -- t hus  
doubling t h e  use of t h e  frequency spectrum and i n c r e a s i n g  
the  communications c a p a c i t y  of t h e  s a t e l l i t e .  

-more- 

.. - 
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EXPLODED VIEW OF AN INTELSAT IV-A SATELLITE 

-- TELEMETRY I COMMAND BICONES 
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-more- 
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ATLAS CENTAUR LAUNCH VEHICLE 

The At l a s  Centaur i s  N A S A ' s  s tandard  launch v e h i c l e  
f o r  in te rmedia te  weight payloads. 
of Ear th  o r b i t a l ,  Ea r th  synchronous and i n t e r p l a n e t a r y  
missions.  

I t  i s  used f o r  t h e  launch 

Centaur was t h e  n a t i o n ' s  f i r s t  high-energy, l i q u i d -  
hydrogen/liquid-oxygen p rope l l ed  rocke t .  Developed and 
launched under t h e  d i r e c t i o n  of NASA's L e w i s  Research Center ,  
it became o p e r a t i o n a l  i n  1966 w i t h  t h e  launch of Surveyor 1, 
t h e  f i r s t  U . S .  s p a c e c r a f t  t o  so f t - l and  on t h e  Moon's sur face .  

Since t h a t  t i m e ,  bo th  the  A t l a s  boos t e r  and Centaur 
second s t a g e  have undergone many improvements. 
t h e  v e h i c l e  combination can p l ace  4,530 kg ( 1 0 , 0 0 0  lb.) i n  
l o w  Ear th  o r b i t ,  1 ,880  kg (4,150 lb.) i n  a synchronous t r a n s -  
f e r  o r b i t  and 900 kg ( 2 , 0 0 0  lb . )  on an i n t e r p l a n e t a r y  
t r a j e c t o r y .  

f t . )  h igh ,  c o n s i s t s  of an A t l a s  SLV-3D boos te r  and Centaur 
D-1AR second s t age .  
newtons (431,300 l b . )  of t h r u s t  a t  l i f t o f f  using two 822,920- 
newton (185,000-lb.) t h r u s t  boos t e r  engines ,  one 266,890-N 
(60,000-lb.) t h r u s t  s u s t a i n e r  engine and two v e r n i e r  engines  
developing 2,890 N (650  l b . )  t h r u s t  each. The two RL-10 
engines  on Centaur produce a t o t a l  of 133,450 N (30 ,000  l b . )  
t h r u s t .  Both t h e  A t l a s  and t h e  Centaur a r e  3.048 m (10 f t . )  
i n  diameter.  

A t  p r e s e n t ,  

The A t l a s  Centaur, s tanding  approximately 40.8 m (134 

The A t l a s  boos t e r  develops 1,920 k i l o -  

U n t i l  e a r l y  1974, Centaur w a s  used exc lus ive ly  i n  
combination wi th  t h e  A t l a s  booster .  Now it i s  a l s o  used 
with a T i t an  I11 boos te r  t o  launch heav ie r  payloads i n t o  
Ear th  o r b i t  and i n t e r p l a n e t a r y  t r a j e c t o r i e s .  

The A t l a s  and t h e  Centaur v e h i c l e s  have been updated 
over t h e  years .  
c reased  about 222,400 N (50,000 l b . )  s i n c e  i t s  debut  i n  t h e  
space program i n  t h e  e a r l y  1960s. 

The Centaur D-1AR has  an i n t e g r a t e d  e l e c t r o n i c  system 
t h a t  performs a major r o l e  i n  checking i t s e l f  and o t h e r  
veh ic l e  systems before  launch and also main ta ins  c o n t r o l  of 
major even t s  a f t e r  l i f t o f f .  The new Centaur system handles 
naviga t ion  and guidance tasks,  c o n t r o l s  p r e s s u r i z a t i o n  and 
vent ing ,  p r o p e l l a n t  management, t e l eme t ry  formats and t r ans -  
mission and i n i t i a t e s  v e h i c l e  events .  Most o p e r a t i o n a l  needs 
can be m e t  by changing t h e  computer software.  

Thrust  of t h e  A t l a s  engines  has been in-  

The Centaur D-1AR also inco rpora t e s  a redundant hydrogen 
peroxide a t t i t u d e  c o n t r o l  system t h a t  is t o l e r a n t  of a peroxide 
"engine o u t "  s i t u a t i o n .  

-more- 

._ - 
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TYPICAL LAUNCH VEHICLE CHARACTERISTICS 

L i f t o f f  weight i nc lud ing  spacec ra f t :  147,885 kg (326,030 lb . )  

L i f t o f f  he ight :  

Launch Complex: 36A 

40.8 m (134 f t . )  

W e  i g  h t  ( w i t h 
prope 1 l a n t s  ) 

Height 

Thrust  

P r o p e l l a n t s  

Propuls ion 

Veloc i ty  

Guidance 

A t l a s  Booster 

130,317 kg 
(287,300 l b . )  

21.3 m (70 ft.) 

1,919 kn 
(431,300 lb.) 
a t  sea l e v e l  

Liquid oxygen 
and RP-1 

MA-5 system t w o  
822,921-N (185,000 
lb.) t h r u s t  boos te r  

Centaur Stage 

17,781 kg 
(39,200 lb.) 

19.5 m (64 f t . )  
with payload 
f a i r i n g .  

133,447 N 
(30,000 lb.) 
i n  vacuum 

engines ,  one ~ 

266,893-N (60,000- 
lb.) t h r u s t  sus- 
t a i n e r  engine,  two 
2,891-N (650-lb.) 
t h r u s t  v e r n i e r  engines.  

Liquid oxygen and 
l i q u i d  hydrogen 

8,970 kmph 
(5,574 mph) a t  
boos t e r  engine 
c u t o f f  (BECO) , 
12,987 kmph (8,070 
mph) a t  s u s t a i n e r  
engine c u t o f f  (SECO) . 
Preprogrammed p r o f i l e  
through BECO. Switch 
t o  i n e r t i a l  guidance 
f o r  s u s t a i n e r  phase. 

- m o r e -  

Two 66,723-N 
(15,000-lb. ) 
t h r u s t  RL-10 
engines ,  12 s m a l l  
hydrogen peroxide 
t h r u s t e r s .  

33,336 kmph 
(20,714 mph) 
a t  s p a c e c r a f t  
s epa ra t ion .  

I n e r t i a l  guidance. 
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LAUNCH PlU3PARATIONS 

NASA's John F. Kennedy Space Center  and i t s  Expendable 
V e h i c l e s  Directorate p l ay  key roles i n  t h e  p repa ra t ion  and 
launch of Atlas Centaur 39 c a r r y i n g  t h e  INTELSAT IV-A space- 
c ra f t  i n t o  orbi t .  

The INTELSAT IV-A s p a c e c r a f t  w a s  received by Kennedy 
Center Feb. 9 and underwent pre l iminary  checkout i n  Hangar 
AM. 

The A t l a s  and Centaur stages w e r e  e r e c t e d  on Pad A a t  
Launch Complex 36 a t  Cape Canaveral A i r  Force S t a t i o n  i n  
l a te  February. 

I n  a d d i t i o n  t o  provid ing  necessary  s p a c e c r a f t  suppor t  
s e r v i c e s  dur ing  f i n a l  launch p r e p a r a t i o n s ,  t h e  Expendable 
Vehicles  Directorate i s  r e spons ib l e  f o r  mating t h e  s p a c e c r a f t  
and payload f a i r i n g  wi th  t h e  A t l a s  Centaur rocke t .  
of the  spacecraft w i t h  AC-39 w a s  scheduled for M w v  1 8 .  

Mating 

I n  provid ing  launch o p e r a t i o n s ,  Kennedy Center handles  
schedul ing of t es t  mi les tones  and r e v i e w  of data t o  a s su re  
t h a t  t h e  launch v e h i c l e  has  m e t  a l l  i t s  tes t  requirements 
and i s  ready f o r  launch. 

A l l  launch vehicle and pad ope ra t ions  dur ing  the  
launch countdown are conducted from t h e  blockhouse a t  
Complex 36 by a j o i n t  government-industry t e a m .  

-more -  



TYPICAL LAUNCH SEQUENCE FOR INTELSAT IV-A 

F l i g h t  E v e n t s  

L i f t o f f  

BECO 

B o o s t e r  j e t t i s o n  

I n s u l a t i o n  panel 
j e tti son 

SECO/VECO 

C e n t a u r  separation 

C e n t a u r  MES ( 1 )  

N o s e  f a i r i n g  j e t t i s o n  

C e n t a u r  MECO ( 1 )  

C e n t a u r  MES ( 2 )  

C e n t a u r  MECO ( 2 )  

Spacecraft separation 

R e o r i e n t  C e n t a u r  

S t a r t  b l o w  down 

E n d  blowdown 

Program E a r t h  R e l a t i v e  
T i m e  V e l o c i t y  R a n g e  A1 t i t u d e  

Seconds Km/hr Mph Kilometers/Miles Kilometers/Miles 

0 0 0 0 0 0 0 

139.3  8,970 5,574 80 .1  49.8 5 7  35.4 

142.4  9,069 5,635 87.2 54.2 6 0 . 1  37.3 

184.3  10,285 6 ,391 191.5  89.9 97.7 60.7 

247 .1  12,988 8,070 

249.0 12,990 8,072 

258.6 12,934 8,037 

270.6 1 3 , 1 4 1  8,165 

620.6 2 8  , 029 1 7  , 416  

1,493.0 2 6  , 542  1 6  , 492 

1,578.3 33 , 866 2 1  , 0 4 3  

1,713.3 33,336 20,714 

1,718.3 

1,883.3 

2,133.3 

383.8 238.5 

390.2 242.5  

423.5 263.2 

547.7 340.3 

2,274.4 1,413.2 

8,604.9 5 I 346.9 

9,245.5 5,744.9 

1 0  , 360.9 6,438.0 

144.3 

145.6  

151.7  

158.6 

189.2  

558.2 

626 .1  

804.6 

89.7 

90.5 

1 
P 
0 

94.3 

98.5 1 

117 .5  

346 . 9 

389.0 

500.0 
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NASA TEAM 

NASA Headquarters 

John F. Yardley 

Joseph B. Mahon 

F. R. Schmidt 

bewis Research C e n t e r  

D r .  Bruce T. Lundin 

Andrew J. Stofan  

Richard E. Orzechowski 

Kennedy Space Center  

L e e  R. Scherer  

D r .  Walter J. Kapryan 

George F. Page 

John G o s s e t t  

C. A. Terhune 

James N. McKnight 

Associate Adminis t ra tor  
f o r  Space F l i g h t  

Director  of Launch Vehicle 
and Propuls ion Programs 

Manager, A t l a s  Centaur  

Director 

Director of Launch Vehicles  

INTELSAT Mission Project 
Engineer 

Director 

Director, Space Vehicles  
Operations 

Director,  Expendable Vehicles 

Manager, Centaur  Operations 

Chief Engineer,  A t l a s  Centaur 

Spacecraf t  Coordinator 

-more- 

._ - 
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INTELSAT TEAM 

COMSAT 

D r .  Joseph V. Charyk 

Eugene T. J i l g  

A l l a n  M, McCaskill 

Hughes A i r c r a f t  Co.  

A. T. Owens 

Don Thompson 

P res iden t  

A s s i s t a n t  V i c e  P r e s i d e n t ,  
Engineering 

Manager, Launch Vehicle 
Systems 

INTELSAT IV-A Project Manager 

INTELSAT IV-A Spacec ra f t  
Man age r 

CONTRACTORS 

General  Dynamics/Convair 
San Diego, C a l i f .  

A t l a s  Centaur  launch 
v e h i c l e  

Honeywell Aerospace Div is ion  Cen tau r  guidance i n e r t i a l  
S t .  Pe te rsburg ,  F l a .  measurement group 

P r a t t  and Whitney 
West P a l m  Beach, F l a ,  

Teledyne 
Northr idge,  C a l i f .  

Cen tau r  RL-10 engines  

D i g i t a l  computer unit/PCM 
te lemet ry  

-end- 
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NASA ENGINEERS STUDY SPIN,  STALL PROBLEMS FOR L I G H T  PLANES 

NASA a e r o n a u t i c a l  e n g i n e e r s  a r e  conduct ing i n t e n s i v e  

r e s e a r c h  on t h e  problems of  s p i n s  and s t a l l s  i n  l i g h t  g e n e r a l  

a v i a t i o n  a i r p l a n e s .  

Counci l  (RTAC) Pane l  on General  Avia t ion  Technology sees 

s t a l l s  and s p i n s  as t h e  most impor t an t  s a f e t y  problems f a c i n g  

l i g h t  p l ane  d e s i g n e r s ,  s i n c e  t h e y  account  f o r  30  per  c e n t  of 

a l l  f a t a l i t i e s  i n  l i g h t  p l anes .  

The NASA Research and Technology Advisory 

I n  response  t o  r e q u e s t s  fo r  expanded, a g g r e s s i v e  research 

on t h e  problem, NASA's Langley Research C e n t e r ,  Hampton, Va., 

has  formula ted  a program fash ioned  a f t e r  h i g h l y  s u c c e s s f u l  

research programs conducted for  m i l i t a r y  d e s i g n s  such as  

r e c e n t  f i g h t e r  a i r p l a n e s .  Mailed : 
May 1 8 ,  1 9 7 7  -more- 

.. I 
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Langley has  t r a d i t i o n a l l y  been a l e a d e r  i n  r e s e a r c h  

t o  solve or  minimize stall-spin problems. The research a t  

~ a n g l e y  d a t e s  back t o  t h e  19308, when a l5 - foo t  s p i n  t u n n e l  

w a s  p u t  i n t o  o p e r a t i o n .  The t u n n e l  was e n l a r g e d  t o  2 0  feet  

i n  1 9 4 1 ,  and has  been used since t o  t es t  more than  4 0 0  a i r -  

p l a n e  des igns .  Today i t  i s  t h e  o n l y  o p e r a t i o n a l  s p i n  t u n n e l  

i n  t h e  United States.  

Langley ' s  program o b j e c t i v e s  i n c l u d e  de te rmin ing  aero- 

dynamic characterist ics of a i rc raf t  d e s i g n s  a t  h i g h  angles 

of a t t a c k ,  concepts  fo r  s t a l l  avoidance o r  "stall p r o o f i n g , "  

deve loping  emergency spin recovery  systems and e s t a b l i s h i n g  

d e s i g n  g u i d e l i n e s  f o r  i n s u r i n g  s a t i s f a c t o r y  s p i n  c h a r a c t e r -  

i s t ics .  Development of t es t  t e c h n i q u e s ,  such a s  radio- 

c o n t r o l l e d  models which can be used by t h e  g e n e r a l  a i r c r a f t  

i n d u s t r y  and c o n s u l t a t i o n  s e r v i c e s  f o r  i n d u s t r y  a r e  inc luded .  

The program w i l l  s t udy  s e v e r a l  low and high wing d e s i g n s ,  

as w e l l  as  s i n g l e  and twin  engine  c o n f i g u r a t i o n s .  S p e c i a l i z e d  

t e s t i n g  t echn iques  developed a t  Langley i n  recent years will 

augment t h i s  r e s e a r c h .  Free f l i g h t  tes ts  i n  t h e  f u l l  s c a l e  

wind t u n n e l ,  drop model tes ts  and piloted s i m u l a t o r  s t u d i e s  

w i l l  be  performed. 

-more- 

.. - 
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I n  one new p r o j e c t ,  r e s e a r c h e r s  are a t t empt ing  t o  

de te rmine  t h e  e f f e c t s  of t a i l  des ign  on s p i n  c h a r a c t e r i s t i c s .  

A r e p r e s e n t a t i v e  l o w  wing ,  s i n g l e  engine  des ign  has  been 

modif ied t o  accommodate several t a i l  c o n f i g u r a t i o n s  f o r  

bo th  f u l l  scale and model a i r p l a n e  tes ts .  

Four s e p a r a t e  t a i l  c o n f i g u r a t i o n s  have been des igned  

and f a b r i c a t e d  a t  Langley, based on ex tens ive  s p i n  t u n n e l  

model tests.  Spin c h a r a c t e r i s t i c s  of t h e  a i r p l a n e  w i t h  

t h e s e  f o u r  t a i l s  w i l l  be f u l l y  t e s t e d ,  a long  wi th  changes 

i n  load ing  and mass d i s t r i b u t i o n  i n  wings and fuse l age .  

S ince  some of t h e s e  c o n f i g u r a t i o n s  w i l l  have unrecover- 

a b l e  s p i n s  (by normal recovery  methods) ,  a s p i n  recovery  

pa rachu te  has  been des igned  and b u i l t  a t  Langley and i s  

f i t t e d  t o  t h e  a i r p l a n e ,  I ts  f i r s t  h igh  speed deployment 

t e s t ,  conducted i n  March, was s u c c e s s f u l .  

Following two i n f l i q h t  t e s t  deployments and l o c a l  

documentation and checkout f l i g h t s ,  s p i n  t e s t i n g  on t h e  

f i r s t  t a i l  c o n f i g u r a t i o n  w i l l  begin a t  NASA's Wallops 

F l i g h t  Cen te r ,  Wallops I s l a n d ,  V a . ,  i n  June. 

-more- 
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The tes t  a i r p l a n e  i s  full:! ins t rumented  t o  r eco rd  

c o n t r o l  f o r c e s  and p o s i t i o n s ,  a n g l e s  of a t t a c k  and s i d e -  

s l i p ,  a n g l e s  of p i t c h  and bank,  rates and a c c e l e r a t i o n s  

about  a l l  axes ,  a i r s p e e d ,  a l t i t u d e ,  eng ine  power and o ther  

parameters .  

telemetered f o r  r ea l  t i m e  observation on t h e  ground.. 

Some of  t h e  more c r i t i c a l  parameters  w i l l  be 

-end- 
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RELEASE NO: 77-101 

NASA TO BUY SOLID UPPER STAGES FOR USE W I T H  SHUTTLE 

NASA has  dec ided  t o  purchase s i x  s p i n n i n g  s o l i d  

upper s t a g e s  (SSUSs)  t o  pe rmi t  d e l i v e r y  o f  s p a c e c r a f t  

from an  o r b i t i n g  Space S h u t t l e  t o  h i g h e r  E a r t h  o r b i t s .  

Th i s  marks i n i t i a t i o n  of  t h e  aqency ' s  f i r s t  procurement 

a c t i o n  fo l lowing  agreements ear l ie r  t h i s  y e a r  w i t h  t w o  

aerospace  f i r m s ,  p e r m i t t i n g  them t o  d e s i g n ,  test  and 

manufacture  t h e  upper s t a g e s  and market them independent ly .  

A r e q u e s t  fo r  p ro?osa l s  waE i s s u e d  May 1 3  by N A S A ' s  

Marsha l l  Space F l i g h t  Cen te r ,  H u n t s v i l l e ,  A l a . ,  f o r  s i x  

SSUS-A v e h i c l e s  t o  p l a c e  I n t e l s a t  V t ype  s p a c e c r a f t  

i n t o  s t a t i o n a r y  o r b i t s ,  w i th  a n  o p t i o n  f o r  purchas ing  a n  

a d d i t i o n a l  t w o .  The "A" d e s i g n a t i o n  i n d i c a t e s  t h e  v e h i c l e ' s  

c a p a b i l i t y  t o  d e l i v e r  payloads  of  t h e  s i z e  now be ing  

launched by t h e  expendable At las /Centaur  rockets .  
Mailed: 

- more - May 1 9 ,  1 9 7 7  
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Bids on the procurement 

two firms, McDonnell Douglas 

action will be limited to 

Corp., Huntington Beach Calif,, 

and Boeing Aerospace Co., Seattle. Both companies entered into 

agreements with NASA, committing them to develop the staqes 

with private funds. This is the first time NASA has 

procured rockets or rocket stages in this manner. 

Normally the agency incurs development and production 

costs as part of the procurement agreement. 

The purchase of six SSUS-A upper stages will include 

all the hardware, analyses, logistics and services 

necessary to accomplish the successful injection of the 

spacecraft into its proper transfer orbit after the 

Space Shuttle orbiter has placed the SSUS and its 

spacecraft into the proper injection position and 

orientation. 

Under terms of the proposed contract, the contractor 

will have responsibility for production of the vehicles, 

the services and safe and proper operations of the 

SSUS-A systems. 

The first of the six SSUS-As is to be delivered to 

NASA for a launch in December, 1979, for a demonstration 

flight. Three o t h e r  stage8 will launch Intelsat Vs, 

Comsat advanced communications spacecraft. The remaining 

two will be held in reserve f o r  other mission assignments. 

- end - 
.. - 
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RELEASE NO: 77-102 

SPACE TECHNOLOGY MAY LEAD TO EARLY DETECTION OF BREAST CANCER 

Every year thousands of women are subjected to 

screening procedures for breast cancer which use potentially 

harmful X-rays. Many of these women go through the 

physical and emotional anquish of radical surgery in the 

treatment of this disease. 

Repeated X-rays have often been considered necessary 

because developing stages of breast cancer are sometimes 

undetectable by doctors who examine the earliest breast 

X-rays, making early diagnosis more difficult and sometimes 

allowing cancerous tissues to multiply until massive 

surgery i s  the only s o l u t i o n .  

- more - 
Mailed: 
May 20, 1 9 7 7  
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For t w o  y e a r s  e n g i n e e r s  i n  t h e  Data Ana lys i s  

F a c i l i t y  a t  NASA's John F.  Kennedy Space Cen te r ,  Fla., 

have been working on t h e  problem. The exper imenta l  

p rocess  i n v o l v e s  t echn iques  s i m i l a r  t o  t h o s e  o r i g i n a l l y  

developed t o  ana lyze  imagery t r a n s m i t t e d  from Landsat  

sa te l l i t es .  By app ly ing  t h e s e  space  t echn iques  t o  t h e  

medical  f i e l d ,  e n g i n e e r s  have developed a method which 

may e n a b l e  d o c t o r s  t o  d e t e c t  e a r l y  s t a g e s  o f  b r e a s t  

cance r  and t o  de te rmine  t h e  l i k e l i h o o d  t h a t  a woman 

w i l l  ever develop breast cance r .  

This  expe r imen ta l  t echnique  for  e a r l y  cance r  d e t e c t i o n  

i s  a p roduc t  of X-ray enhancement -- t h e  a b i l i t y  o f  

computers t o  enhance o r  make more v i s i b l e  in fo rma t ion  

from X-rays n o t  o r d i n a r i l y  d e t e c t a b l e  by t h e  human eye .  

Tra ined  r a d i o l o g i s t s  who examine X-rays work w i t h  

a b u i l t - i n  handicap  -- t h e  human eye .  The eye  has  

d i f f i c u l t y  i n  d e t e c t i n g  s m a l l  d e n s i t y  changes or changes 

i n  t h e  g ray  shades o f  t h e  i n t e n s i t y  spectrum's upper 

d e n s i t y  r eg ion .  Most X-ray d a t a  i s  w i t h i n  t h i s  upper 

d e n s i t y  r eg ion .  

- more - 
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The human eye -- even the most highly trained one -- 
can detect about 32 different shades of gray at best. 

For radiologists this means that much of the information 

contained on an pray is invisible to them. 

The need is for a method of putting these undetectable 

shades of gray in a better perspective --enhancing them 

so they are easily visible, 

This is where the Data Analy6iS Facility steps in 

with i t s  General Electric "Image 100'' multi-spectral 

image analyzer. It ie a computer-controlled system 

which extracte and classlifiee information about an image 

much better than can be done by human means. 

Shades that w e r e  previously invisible to a doctor's 

eyes are now analyzed in much more detail. This makes 

significant information viarible much earlier, improving 

prospects fo r  an earlier diagnoais. 

The special optical tool  that begins this procesa 

is called a microdensitometer. Far superior to the 

human eye, it can detect 256 ahades o f  gray with great 

accuracy. 

- more - 
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The microdens i tometer  s c a n s  a photographic  image - 
such as  an  )Fray and then  p u t s  t h e  in fo rma t ion  i n t o  

computer language.  The in fo rma t ion  i s  t h e n  f e d  i n t o  

t h e  Image 1 0 0  w i t h  i n s t r u c t i o n s  t o  enhance t h e  l o w  

v i s i b i l i t y  g r a y  shades .  

shades  which make up an  image, t h e  computer d i s p l a y s  

them i n  a way t h a t  i s  more meaningful  t o  t h e  r a d i o l o g i s t .  

A f t e r  c l a s s i f y i n g  t h e  g ray  

Robert L. B u t t e r f i e l d ,  an  e l e c t r o n i c s  e n g i n e e r  a t  

t h e  Data Ana lys i s  F a c i l i t y ,  has  been working wi th  t h e  

Image 100  and a T i t u s v i l l e ,  F l a . ,  r a d i o l o g i s t ,  

Dr. W i l l i a m  L. Walls,for t w o  y e a r s  on a p r o c e s s  i n  which 

mammograms ('breast X-rays) can be a u t o m a t i c a l l y  ana lyzed  

t o  d e t e c t  e a r l y  stases of breast cance r  before r a d i c a l  

s u r g e r y  is needed. 

The c u r r e n t  goal i s  t o  t r y  t o  develop  a computerized 

method o f  s e p a r a t i n g  t h o s e  women who are i n  a l o w  r i s k  

group ( least  p o s s i b i l i t y  of developing  breast c a n c e r )  

from those i n  a h igh  r i s k  group (h igh  p o s s i b i l i t y  of 

deve loping  b r e a s t  c a n c e r ) .  I f  t h i s  method becomes 

f e a s i b l e ,  it should  reduce t h e  need f o r  r e p e t i t i v e  

screening-type ,mammograms. 

- more - 
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The new X-ray ana lyz ing  system, if t h e  development 

e f f o r t  i s  successful ,may allow s e p a r a t i o n  of women i n t o  

l o w ,  medium and h igh  r i s k  groups ,  a l lowinq  r a d i o l o g i s t s  

t o  c o n c e n t r a t e  on the  m a m m o q r a m s  f r o m  t h e  h igh  r i s k  

group. 

Medical Persons  and-eng inee r s  hope t h a t  some d a y ' t h i s  

method may l e a d  t o  t echn iques  t h a t  would allow d e t e c t i o n  

of v e r y  e a r l y  b r e a s t  cance r .  Depending on  t h e  ra te  o f  

change i n  X-ray gray  shades ,  t h e  y a r d s t i c k  d o c t o r s  

use  t o  diagnose v a r i o u s  s t a g e s  of b r e a s t  c a n c e r ,  t h e  

computer may y i e l d  in fo rma t ion  e n a b l i n g  t h e  r a d i o l o g i s t  

t o  de te rmine  if very  e a r l y  i n d i c a t i o n s  of  breast  c a n c e r  

are p r e s e n t .  

- end - 
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RELEASE NO: 77-103 

NASA RECEIVES 119 PROPOSALS FOR SPACE PROCESSING EXPERIMENTS 

A total of 119 proposals for materials processing ex- 

periments to be performed on flights of Space Shuttle 

and Spacelab have been received from researchers by 

NASA's Yarshall Space Flisht Center. Huntsville, Ala. 

The proposals, in response to an announcement 

issued several weeks ago by NASA's Office of Applications, 

include applied and basic research projects in branches 

of materials science where weightlessness and ultra-high 

vacuum obtainable in orbital flight can be exploited 

to unique advantage. 

The initial goal of NASA's Space Processing Pro- 

gram is to demonstrate the value of space for materials 

processing by achievinq significant scientific results or 

developing specific useful materials and products. 

- more - Mailed: 
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Over a lonaer Period it is expected to lead to 

privately-funded research and manufacturing opera- 

tions in orbit. 

An engineering and business evaluation of the 

119 proposals has been performed by a team at 

Marshall Center and the Office of Applications is 

expected to announce the chosen projects--probably 

numbering between 10 and 20--by the end of July. 

Projects relevant to eventual development of 

useful applications of space flight will be given 

priority . 
Marshall is the lead NASA center for the 

Spacelab program, a cooperative venture between NASA 

and the European Space Agency, and has been assigned 

project management responsibility for the first three 

Spacelab payloads. 

Shuttle missions will begin in 1979 and will 

accomplish a phased buildup of the Space Trans- 

portation System's capabilities during the first 

few years of operations. 

- end - 
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RELEASE NO: 77-104 

VIRGINIA FIRM AWARDED KENNEDY CENTER SUPPORT CONTRACT 

NASA has selected Computer Sciences Corp., (CSC) 

Falls Church, Va., for the award of a contract for 

communications and instrumentation support services at the 

John F. Kennedy Space Center, Fla. RCA is expected to be 

a major subcontractor to CSC. 

Kennedy Center is NASA's launch site for the Delta, 

Atlas and Titan expendable launch vehicles and will be the 

major launch site for the Space Shuttle manned 

scheduled to begin in 1979. 

hts 

Services to be performed embrace two separate categories. 

The first category, covering a three year period, is for the 

modification, installation, operation and maintenance of 

the operational intercommunications sys t em,  

television system and the checkout, control and rnonit-mr 

the operational 

subsystem. 

.-mor e - 
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The second category, covering one year with options for 

two additional yearil is for communicationa, meaeurements, 

telemetries, computer serviceei, data storage and retrieval, 

program planning and reliability and quality assurance. 

Most of the work will be accompliahed at the Kennedy Space 

Center. 

The value for the first three years of the cost-plua-award- 

fee contract beginning June 1, 1977 is approximately $41 

mi 1 lion. 

-end- 



CUAsnNew 
Nationdl Aeronautics and 
Space Administration 

Washington D C  20546 
AC 202 755 8370 

D i c k  McCormack 
Headquarters,  Washington, D.C. 
(Phone: 202/755-8487) 

Fc Jr Release 

IMMEDIATE 

I/ Joe McRoberts 
Goddard Space F l i g h t  Center ,  Greenbelt ,  Md. 
(Phone: 301/982-4955) 

RELEASE NO: 77-105 

EARLY ASTEROID BOMBARDMENTS MAY HAVE AIDED EVOLUTION O F  LIFE 

Does man owe h i s  evolu t ionary  ex is tence  t o  a barrage of 

huge a s t e r o i d s  t h a t  s t ruck  t h e  Ear th ,  t h e  Moon and t h e  o t h e r  

i nne r  p l a n e t s  i n  t h e  s o l a r  system s o m e  four  b i l l i o n  yea r s  ago? 

A r e  t h e  modern ocean bas ins  t h e  product of g i a n t  impact 

c r a t e r s  t h a t  formed e a r l y  i n  t h e  h i s t o r y  of t h i s  p l ane t?  

I f  so,  what are t h e  consequences f o r  l i f e  elsewhere i n  

t h e  universe? 

-more- 

Mailed : 
May 24, 1977 



-2- 

These are some of the questions raised by a paper to 

be presented June 2 at the Washington meeting of the American 

Geophysical Union by Dr. Herbert Frey, a NASA-University of 

Maryland scientist working at NASA's Goddard Space Flight 

Center, Greenbelt, Md. 

- I  

Information returned from Apollo lunar landings and 

photographic evidence from spacecraft studies of the Moon, 

Mercury and Mars seem to show that all of these planets 

experienced an intense bombardment by asteroids 50 kilo- 

meters (30 miles) or more in diameter four billion years 

ago. This catastrophic cratering must also have affected 

the early Earth. 

Building on the work of other scientists -- including 
that of Goddard's Dr. Paul Lowman's studies of crustal 

evolution -- Frey suggests this early destructive bombard- 
ment may be responsible for the first ocean basins formed 

on the Earth. 

Giant impacts would trigger subsurface melting, leading 

to vast outpourings of lava that would flood the huge craters 

caused by the impacts. 

-more- 
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Frey f u r t h e r  sugges ts  t h a t  t h e s e  condi t ions  make 

p o s s i b l e  a very e a r l y  beginning of p l a t e  t e c t o n i c s ,  i n  

w h i c h  l a r g e  r i g i d  c r u s t a l  blocks can s h i f t  p o s i t i o n  on 

the  su r face  of t h e  Ear th .  Such movements a r e  the cause 

of earthquakes and volcanic  e rup t ions  today. 

Formation of t h e s e  bas ins  flooded by b a s a l t i c  l avas  i s  

necessary f o r  p l a t e  motion t o  occur. 

"Crus t a l  u p l i f t  and r i f t i n g  w e r e  probably i n i t i a t e d  i n  t h e  

thinned c r u s t  of t h e  Ea r th ' s  m a r e  basins .  Loading of t h e s e  

bas in  margins by sediments encouraged subduction, which 

i n i t i a l l y  w a s  probably confined t o  t h e  continent-ocean 

(highland-mare) i n t e r f a c e .  With subduction ( s inking  of 

c r u s t a l  p l a t e s )  e s t a b l i s h e d ,  sea- f loor  spreading a t  mid.- 

mare r i d g e s  could begin t h e  long process  of oceanic  c r u s t a l  

reworking, which, a f t e r  s e v e r a l  cyc le s ,  would even tua l ly  

genera te  t h e  young oceanic  c r u s t  of t h e  modern p l a t e -  

t e c t o n i c s  per iod.  " 

According t o  Frey, 

Four b i l l i o n  years  ago t h e  Ear th  would have looked 

much l i k e  the  Moon does today. The Moon never had p l a t e  

t e c t o n i c  motions, because it cooled too rap id ly .  

-more- 
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H a d  there been no a s t e r o i d a l  bombardment four  b i l l i o n  

yea r s  ago, evo lu t ion  of l i f e  on the Ear th  would have been 

very d i f f e r e n t  f r o m  what it has been over t h e  h i s t o r y  of 

E a r t h  i n  F rey ' s  opinion. 

For example, the Ea r th  might w e l l  have been covered 

w i t h  a global ocean, w i th  no con t inen t s  and no i s l ands .  

Nothing bu t  water. 

w i th  only a few patches of w a t e r  here and there. 

O r  it might have been mostly dry  land ,  

I n  either case evo lu t ion  of l i f e  would have been far 

d i f f e r e n t  because t h e  environment would have been r a d i c a l l y  

d i f f e r e n t  from t h a t  which w e  know has  e x i s t e d  over  eons. 

I t  i s  l i k e l y  t h a t  many of the h igher  l i f e  forms, inc luding  

man would n o t  have evolved Frey believes. 

Origin of con t inen t s  and ocean bas ins  has long been a 

The m o s t  l i k e l y  explana t ion  problem i n  geologic  research.  

i s  a s t e r o i d a l  bombardment, according t o  Frey: "It i s  obvious 

t h a t  t h e  Moon, Mercury and Mar8 were s t r u c k  by hundreds of 

huge objects approximately fou r  b i l l i o n  yea r s  ago. There 

is no way the Ea r th  could have escaped such a pounding as 

w e l l .  My c a l c u l a t i o n s  show t h a t  more than 50 pe r  c e n t  of 

t h e  E a r t h ' s  o r i g i n a l  c r u s t  would have been converted i n t o  

ocean bas in  topography based on t h e  number, diameter and 

depth of t h e  observed l u n a r  basins ."  

-more- 
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I f  a s t e r o i d a l  bombardment i s  respons ib le  f o r  t h e  

o r i g i n a l  ocean bas ins  of t h e  Ear th ,  then i n t e l l i g e n t  l i f e  

elsewhere i n  t h e  universe  may a l s o  depend on such a ca t a s -  

t r o p h i c  event.  Frey says ,  "There i s  no reason t o  be l i eve  

t h a t  s i m i l a r  even t s  would have occurred i n  the s a m e  t i m e  

f r a m e  on o t h e r  Ear th- l ike  worlds i n  o t h e r  star systems." 

Timing of the  bombardment i s  c r i t i c a l .  I f  t o o  e a r l y ,  they 

would impact molten c r u s t  and no traces would remain. I f  

much la te r ,  after l i f e  had formed, evolu t ion  would be 

s e r i o u s l y  a f f ec t ed .  I n t e l l i g e n t  l i f e  forms might  n o t  have 

t i m e  t o  evolve.  

P l ane t s  which su f fe red  no a s t e r o i d a l  bombardment of 

t h i s  type would probably no t  have moving p l a t e s ,  as does 

the Earth.  The dense c r u s t  of the ocean f l o o r s  i s  necessary 

f o r  subduction (a c r u s t a l  p l a t e  being pushed back i n t o  t h e  

deeper p a r t s  of t h e  Ea r th ) .  Without such s inking  of t h e  

p l a t e s ,  only l i m i t e d  p l a t e  movement i s  poss ib le .  A t l an t i c -  

type oceans such as occur on t h e  E a r t h  would n o t  e x i s t .  

Here's how Frey p i c t u r e s  t h e  a s t e r o i d  bombardment and 

i t s  e f f e c t :  

A f t e r  the  formation of t h e  p l a n e t s  four  and one-half 

b i l l i o n  yea r s  ago, t h e r e  was s t i l l  a l a r g e  amount of mass 

l e f t  over i n  the form of a s t e r o i d s  loca t ed  throughout t h e  

s o l a r  system. 
-more- 
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These o b j e c t s  had t h e i r  pa ths  changed by t h e  g rav i t a -  

t i o n a l  fo rce  of t h e  l a r g e  p l a n e t s ,  e s p e c i a l l y  J u p i t e r .  

For reasons t h a t  a r e  s t i l l  n o t  c l e a r ,  a l a r g e  number of 

t h e s e  a s t e r o i d s  w e r e  d e f l e c t e d  i n t o  t h e  i n n e r  s o l a r  system 

about four  b i l l i o n  yea r s  ago. 

As a r e s u l t ,  a l l  of t h e  inne r  p l a n t s  (Mercury, Venus, 

Ear th  and Moon, and Mars) were pounded by t h e  50-km (30-mi.) 

diameter rocks. On t h e  Ear th ,  such impacts produced g i g a n t i c  

craters (bas ins)  more than 1 , 0 0 0  k m  (620  m i . )  across, and 

1 0  t o  20  km ( 8  t o  1 2  m i . )  deep. 

Over one-half of t h e  E a r t h ' s  o r i g i n a l  c r u s t  became low 

bas ins ;  t h e  rest remained a s  high-standing cont inents .  

Lava from below t h e  f r a c t u r e d  crater floors poured up 

i n t o  t h e  bas in  and flooded t h e  low-lying areas with b a s a l t i c  

material. These deep bas ins  provided n a t u r a l  d r a i n s  i n t o  

which t h e  water of t h e  Earth would c o l l e c t .  

Below the  new ocean bas ins  the molten Earth w a s  moving, 

causing u p l i f t  of t h e  bas in  f l o o r .  T h e  f l o o r  r i f t e d  a p a r t ,  

and new l ava  welled up along t h e  r i f t .  The crack widened, 

and s e a f l o o r  spreading pushed a p a r t  t h e  newly formed p l a t e s  

on e i t h e r  s ide .  

- m o r e -  
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Near t h e  edge of t h e  bas ins  t h e  g r e a t e r  weight of the 
1 

b a s a l t i c  lava  c r u s t  sank below t h e  con t inen ta l  edge as sub- 

duct ion responded t o  t h e  pressure  f r o m  t h e  spreading r idge.  

Modern ocean c r u s t  i s  formed i n  t h i s  way, by t h e  wel l ing  

up of lava from huge mid-ocean r idges .  Frey suggests  t h a t  

t h i s  process  began e a r l y  on t h e  Earth.  

t h a t  a kind of p l a t e  t e c t o n i c  a c t i v i t y  -- but  with very 

s m a l l  p l a t e s  and very r ap id  motions -- w a s  occur r ing  on the  

Ear th  perhaps a s  long ago as t h r e e  and one-half b i l l i o n  

yea r s  . I' 

"It seems l i k e l y  

Are t h e r e  more of t h e  g i a n t  a s t e r o i d s  s t i l l  around i n  

t h e  solar system? And what are the  chances t h a t  they w i l l  

h i t  t h e  Earth? 

"The b e s t  modern example are t h e  Apollo a s t e r o i d s , "  

says  Frey, "which have o r b i t s  t h a t  cross t h e  o r b i t  of t h e  

Earth.  None of these  are l i k e l y  t o  h i t  t h e  Ear th  i n  t h e  

fo r seeab le  fu tu re .  'I 

-end- 
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RELEASE NO: 77-106 

SOLAR CELLS POWER DUST STORM WARNING SYSTEM 

For Release 

IMMEDIATE 

Solar  energy soon may be powering 4 0  d u s t  s t o r m  warning 

s i g n s  on In te rs ta te  Routes 1 0  and 8 i n  c e n t r a l  Arizona. 

An a r r a y  of solar cells t h a t  conver t  s u n l i g h t  i n t o  

e l e c t r i c i t y  was r e c e n t l y  i n s t a l l e d  t o  store power i n  b a t t e r i e s  

ope ra t ing  a highway s i g n  near  Casa Grande as p a r t  of a j o i n t  

experiment by t h e  Arizona Department of Transpor ta t ion  (ADOT) 

and t w o  f e d e r a l  agencies  t o  demonstrate t h e  p r a c t i c a l i t y  and 

b e n e f i t s  of so la r  cell energy. 

-more- 
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ADOT is  working w i t h  NASA's L e w i s  Research Center ,  

Cleveland, Ohio, which i s  managing p a r t  of t h e  photovoltaic 

tests and a p p l i c a t i o n s  p r o j e c t  f o r  t h e  Energy Research and 

Development Adminis t ra t ion (ERDA). 

With success  of t h e  f i r s t  i n s t a l l a t i o n  demonstration, 

ADOT p l ans  t o  hook '.zp solar  a r r a y s  t o  the other  39 s i g n s  i n  

t h e  d u s t  warning system, r ep lac ing  propane-fueled, 6 0 - w a t t  

gene ra to r s  p rev ious ly  prod-ucing power f o r  charging t h e  b a t t e r i e s .  

"With solar  energy, w e  a n t i c i p a t e  c u t t i n g  ope ra t ing  

costs of t h e  p r e s e n t  system by about 50 p e r  cen t , "  Dave 

O l i v a r e z ,  ADOT T r a f f i c  Operations Engineer sa id .  

"Right now i t ' s  c o s t i n g  $ 2 4 , 0 0 0  a yea r ,  i nc lud ing  

$ 9 , 0 0 0  fo r  f u e l ,  t o  run t h e  network of s igns , "  he sa id .  

"Using solar power f o r  a l l  40 s i g n s  w e  estimate would reduce 

our  ope ra t ing  costs t o  about $ 1 2 , 4 0 0  year ly ."  

E l e c t r i c i t y  powers t h e  l i g h t i n g ,  changeable message 

f e a t u r e  and radio communications f o r  each s ign .  

When d u s t  storms s t r i k e ,  t h e  warning system is activated 

by a radio c o n t r o l  l i n k  f r o m  a Department of Pub l i c  S a f e t y  

d i s p a t c h e r  i n  Phoenix. 

-more- 
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The sign message is changed to read: "DUST STORM 

ALERT RADIO 550/620/910."  In normal mode, the signs dis- 

play directional information for motorists. 

Radio stations on the listed frequencies broadcast 

dust storm alert instructions to motorists. 

. The system covers an 80-mile area on 1-10 between 

Phoenix and Tucson and west on 1-8 near Casa Grande. 

ADOT devised the system to help motorists avoid acci- 

dents from low visibility conditions often existing in the 

region as a result of blowing dust. 

Now with increasing fuel costs, ADOT is seeking alter- 

native methods of powering the signs. 

Solar ce l l  arrays appear to offer an economical solu- 

tion. Although the present initial cost is relatively 

high, maintenance is minimal and no f u e l  is required for 

operation. 

Solar cel ls  were developed originally for powering 

satellites in outer space and are now being used for a 

variety of applications on Earth. 

-end- 
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RELEASE NO: 77-107 

DR. ROBERT A. FROSCH NOMINATED FOR NASA ADMINISTRATOR'S POST 

President Carter today announced the nomination of 

physicist Dr. Robert A. Frosch, 4 9 ,  to become Administrator 

of the National Aeronautics and Space Administration. 

presently is Associate Director for Applied Oceanography at 

the Woods Hole Oceanographic Institution on Cape Cod, Mass., 

a position he has held since 1975. 

Frosch 

Frosch, if confirmed, will succeed Dr. James C. Fletcher, 

who resigned May 1, after six years' service as NASA's 

Administrator. 

-more- 
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From 1973 t o  1975, Frosch w a s  A s s i s t a n t  Executive 

Director of the  United Nations Environment Programme, holding 

t h e  rank of A s s i s t a n t  Sec re t a ry  General of t h e  United Nations. 

P rev ious ly ,  from 1966 t o  1973, he was A s s i s t a n t  S e c r e t a r y  of 

t h e  Navy f o r  Research and Development. I n  earlier yea r s ,  he 

served  i n  va r ious  p o s t s  involv ing  government r e sea rch  and 

development p r o j e c t s .  

F rosch ' s  p r o f e s s i o n a l  career began i n  1951 wi th  t h e  

Hudson Labora tor ies  of Columbia Un ive r s i ty ,  where he worked 

on Naval r e s e a r c h  p r o j e c t s .  There he progressed from Research 

S c i e n t i s t  t o  Director of t h e  Labora to r i e s ,  becoming Di rec to r  

i n  1956 and remaining i n  t h a t  p o s t  u n t i l  1963.  

Frosch, a n a t i v e  New Yorker, earned h i s  A.B., A.M. and 

Ph.D. degrees  a t  Columbia Univers i ty .  H e  i s  a member of P h i  

B e t a  Kappa and Sigma X i .  H e  rece ived  t h e  Arthur S.  Flemminq 

Award i n  1966 and t h e  Navy Dis t inguished  Pub l i c  Se rv ice  Award 

i n  1969.  Frosch i s  a m e m b e r  of some n ine  s c i e n t i f i c  pro- 

f e s s i o n a l  societies and t h e  au thor  of numerous s c i e n t i f i c  

p u b l i c a t i o n s .  H e  i s  a member of t h e  Nat iona l  Academy of 

Engineering. 

H e  and h i s  w i f e ,  Jessica, a r e  t h e  p a r e n t s  of t w o  teen-  

aged daughters .  They p r e s e n t l y  r e s i d e  i n  Falmouth, Mass. 

-end- 
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NASA AWARDS CONTRACT TO DEVELOP L-1011 COMPOSITE STABILIZERS 

The Lockheed California Co., a division of Lockheed 

Aircraft, Burbank, Calif., has been awarded a $15.7 million 

contract to demonstrate composite technology for vertical 

stabilizers for the L-1011 aircraft. The contract is one of 

several being established with commercial transport manu- 

facturers as part of NASA's Aircraft Energy Efficiency Program 

(ACEE). The ACEE program is aimed at application of advanced 

technologies that will increase by up to 50 per cent the fuel 

efficiency of future civil transports. 

-more- 
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One of the technologies being developed is the use of 

composite materials. Composite materials consist of high 

strength filaments embedded in a polymeric matrix. Aircraft 

structures made from composites are much lighter than con- 

ventional metal aircraft structures. This weight saving will 

result in lower fuel consumption. 

Under this contract, an extension of a program that 

began two years ago, Lockheed will develop advanced manu- 

facturing methods suitable for production of composite 

structures. All analysis and testing required to meet 

Federal Aviation Administration requirements for the adequacy 

of composite aircraft structures will be performed. 

Costs of this contract will be shared, with NASA con- 

tributing $15.7 million and the contractor contributing 

$1.7 million. Manaqed by NASA's Langley Research Center, 

Hampton, Va., the work required by this contract will be 

performed over a period of six and one-half years. 

-end- 
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